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m ffi © is m # g& m 

^ a< v c am- 1 is m an ua k -g- -t s - «t . d © & a< #l >t yiKit tm 

i 2 li a 4 • 1 g Gii - ^ 1 • I gGmM4-y7S£)Si / \-ro?'-i'-<'- : i£"& 
ft: j&< C S - 1 ^ -f f- K K & L , d © *S };t 4 > -r 'J > K i I® f ^ > + U 

i 3 ii a 4 • I g G ffi @i - B 1 • 1 g Gil+y 7lQM^f o^'-f -7-1^ 
friCS- 1 ^7°f- KiOg^//. GI'EILDVPSTK «fc 9 3 *U 'flii © ^ 7° f- KT 

a hi ^ * n nc i ^ c i^^to 

HI 4 {i a 2 • I g Gii-i3 1 • 1 g G li + y 7 I 6 I'sf o - 1^- 

#*< n ^ - ¥ y c: ©^-^^"ia-r > 7=- ^" 'J >#U* «tl®^7j->*lx - h #J 

t*5E D T A C J; ^pi«$n^-i^^-ro 

As y +° v - a jta # si r -e n ? - >f > s -g- -r s - <t £ ^ -r o 

IH 6 « jftl. lg # ffi T K *J 5 j- £ a 2 • I gGli-|81 • I gCia+^ifiS 
'sfay^'v-I^fr'J^V-AOn^-y" >^©S^^\ fit -f > t- 7 y > tfi fls > 

5& "Ji * §i *fe -r s tz to © * m © % 

* f6 w x m ^ s nn us h h y y * x u -t 7° * - <t « . &u jja t mt& 9V v h y y ^ 
x © g= * £ ss ^> -r a u -fe 7 0 ^ - » © & & x & „ - © n? ^ * - v$ k « . ait 

£> ft -5 -f >-r 'J > X — 7 r i 'J - (Corlos. T. M. and Harlan, J. M. 131 
ood 84, 2068-2101 (1994)) t, * © ^ © U -fe 7° 9 - > 01;i(£CD26 (DDPIV) „ C 
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D44, G PIV, GPVU G P Ib-vWFft ^tf-f S ft*o St»J-*:|6W"C , iE^!S'f>"r 
?V y tit, 4 yy- y 7 i 'J-fwJRt--5^T-*lfiLs 7 i 

U-fCJS^-£#^©^#l'f*&'a-£*l3k<Z>£-r3„ * % W © a SI <fc L T li , a 1, 
a 2 , a 3 , a 4. a 5 . a 6 . a 7 . a 8 . a 9 N a v . a L . a IVU a X , 
a lib, a E © 1 5 *U ttta4, a 2 *<Jf £ *f K d *l K 

RSSnHOTIi4l\ iSiilTIJjS K £ 2 , 0 3 „ yS 4 . £5. 

/S 6 . yS 7 N iio &TJ & 8 O 8 ffl^^'tt tl> ■t'T't £ 1 U'^\ # K C *l 

Kl R £ £ ft * fc © "C li t.^o * fc^ fflUlO^Ti^'i^OT^'J^^ 
Htii, Elner, S. G. and Elner, V. M. Inv. Ophtal. Vis.Sci. 37. 696-7 
01 ( 1996) K lege© 2 1 * tl £ iJ<. #K C tWCR^ i* ft S t> ©Tlitt 

-f > t- 'J > (D a m t 7' a 7 i) >©li^ /:«gi^ b '<£ 5 + / 7 I 6 f 
<£ (3 > -f > -r ^ 'J > © a SI © ^ J1& M ^' o 7* 'J > £ «t fiE & ffi ffi *> 3 ^ 

'J > # T- . f o^i:ft^^"D7 'J > # at i« «fc n U * / 7l£i'I^Jf i 
-f y -f U > © £ SI £ :& ;g£ a 7 'J >fflltB4fcli6tt^^<c5*y 5ISSi 

(i. >-r^" 'j >© /eaicDttian^iift^^JSE^D 7* y > &Mf&-? zmmfo z 
t 0 m<D i,^-f n (d m & iz & v y <) 7ies*<jf i 

* a SI & £ ^ li £ SI £ IS $ -£ 3 Of®, y d 7' "J > © T V 9 4 ~f (i # KB 52 
$ ft£ fc©T 1 gC. I gM, I gA. 1 g E ffl^-rn t U -9 5 *<h 
1 g G^il^C i^lf t l^o I g C © -9" 7" 9 -5 X i L T (i . I g G ■ . 1 g G 
2 . I g G 3. I g G -5 I gG.*ffl^6iO*<)fHl'o ££K:fe;&?'o 

■7* <j v © ft *> 0 c # ^ »w v> x ;u 7 -r k & -s- w -r ^ ^ -7 - tit it © # =s- & m ffl 

* 3ft tt x > -r ?* y >®aaijtfi^D/'J > © I; II 3 $1 SI ^ £ £ 
+ ^7lfiIH>f/'J > © £ SI £ |E p 7" y > © S SI * tz f 3 @ SI ^ 6 -5 

+ y 7ieii^^Lt^5^?*^ >T-y v y - ? o 7" y > 4 y 5 g e ff 

d -?-M£fot t*&o Z <D t £ a m • 5&3SE 7' 'J >fiSI ( a SI <t 
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^oyj >iio + y7i6H©s;^ fib t> Pi « ) i in • 5fcisE y □ 7* u > s su 
a m • * u y a ^' >j y a $1 <t 0 m • y n 7 y > $1 ®u ai-fts/o^ij > 

41 gfi <t /S SI • ft Iff ^ P y 'J > ffi m © ffl <^ *> i± j&< iff * Ll\ J: fj 4? 3 L < U a si 

Mfe fB H ii> W© W > -r 'J >-^^/o7''J > * y ^ISI'Nf d^V 
v — -f£ (3 ^ aM^al, a 2 , a 3 N a 4 . a 5 % a 6 , a 7 N a 8 , a 9 , 
a v . a L . a a X . a lib, I tli a E T'$> ^ iffl^'flf btl^o £ . 
£ |g £ L T fi /3 1 . £ 2 > £ 3 . 0 4. £ 5 . ,86. j8 7 , t tli |3 8 T'*5 t 
© 1)< m if <h ft £ o ffiUlia|)6<a4^fcllo2T**), i8®lA</SlT*»5*<. 

ZlTiz-l y t- y U > - ft& d 7" 'J > * y 5 S 6 'M ^ r- o ^ -f -7 - m © to 

-f > ■f- y D > © a SI «fc # jS 3t £ Bgp it -t Z> D N A £ $ £ (I (3 , £ fcll © c D N 
A G © tf $B * f IJ J8 L T „ P C R & K S M -T *8 46 > c D X A ? o - ^. > ?\ 
D N A <t* © 7? & £ f iJ ffl L "5 -5 o «^.tfa 4 J: [>' ;3 1 ffl D N A Bfi £!j (3 "f" "C 

XiUcffc^ £ ft T l> £ (Takada. Y. et al. EMBO J. 8, 1 36 1 -1 368 (1989) . 
Scott Argraves, W. et al. J. Cell Biol. 105. 1 183- 1 190 ( 1987) ) 0 -Y > T" 
y 'J Vfflali^i^Oft^t^DN A^f ^SljO^St Lt> St «■ fU JB f 3 
0-.=. >?'te i'tfiJffl L 9 So ftj&?" o 7* U >© 5£ -ft "T -5 D 

n a t *g -r -s f c > y y- y ') y <d a mt 0 m.<Dmm f AU^o^^^mmt-t 

Z> D N A *) Z. t WW. * L L^o ^ffifcfeC li, PCRSfci^DNA^S 

fc«KfflSB#<t ^ssftx^ssis** «t o n ^flsfli©^ y k ie yo «■ m -r c 

'J > K i © fe^ffi*<«tfiF * ftttli* ©SB#Eyi|* Jfl tr^ S d <t t>"ST66T* S *<. 
*ia^ffi««!:#* 6nt^5SP*©*Sfl-*ffl^5C D N A £ IfX 

») HI -TBR C 14 , ft JSE ^ D 7* 'J >4lSfftt«DN AilgUfcttC7L/-AA<ft 

< 5a5-r^^i'«4 7 0 7-r^-n^^^iD^^ciic c b*5-ft ; &^^U9-i.o c©^ 
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St^L-SSo -fb^-ofiEtlck (3 D N A cii, 56, j£ ^ o 7* 'J > * liff •?§■ 4b "T 

s d n a <t a fe- u i§ 5 j: 9 iayy * kh- u t *? < :i-ciw*it5o c d n a 

CD Jft K {2 N D N A CD W m t & f& D N A £ ?lj m L T > & & D 7" U > 3- Hg -f b "T 

& o ^ 'j > £ d£ ^-fb-r s d n a £ m s -r & o * $& wrc *>* t-> -c a t h 

5^^Dy' >J > S fl| :fc «fc g « <£■ If ^->fL D N A £jB<^<5 d <t*<2* L<-^\ flj 
CD m % m CD % M ? □ 7* 'j > £• ^- >ft "T -5 DN A t fijffl LHo h h I gG*BJ§ 
-5 D N A CD SE| S3 «ij (S "T T K $R £ tit l>5 *< (Ellison, J. f. etal. Nucl 
eic Acids Res. 1 0. 4071 -4079 ( 1 982)) „ C ft fig ^ £ ft 3 CD T (i /«£ t, \, flu ife 
cD-T>ir^"'J >a®, ^a[*ll&^^t-rSDNA©aH$!<t|^«©^j*«-?iJfflLTt> 

d t £ L *>>\ c D N A T <=fc t^o t h 5B.2E d "7' U >IifflDN A 

Htli, t > i? $j & N C l-l 2®«, C H 3 ffii& £ IIS ^ -fb -T -2. SB # * /n t >5 d <b 

* It^/J^ C H 1 ~ C H 3 CD ^ # i$ ± W £ US ^ 4t -T -5 D N A £ *ij jfl LT 
«k ^ o *!S^D-/'J>Sffl|©ift-&KttCLffi«*Bg^-'ft-r-5DNA«-ffl^S ( i Jg 
»W»ra^*S^«/S0[©«|JiaH*IJ^*"if-^'fb-rSDNA<i:t h * IS V u 7 'J > 

n AttiiRiiteoy f t - >c!iu o -r is-r r v > <d a m% tziz & mo) is y 

L A: U ^ 7° f- K * BSf ^ ^ -T 5 «, 

± IB "C # £> ft ?c > t- U >©aii^g r d 7* > CD ffl £ « $1 & rfr> i> t£ 

Z + ^ ^ ^ £ t £ ^ >fb -T -5 D N A . £ in li -f > r- ^ 'J > CD £ <t ft gE 7 n 7* 

'J >©iaifclig«^6/i5 + y 5I6S*f ^ftt4DNA, * *l ft Si 

HSlg £ ft T t,-> ^ i)< ("Molecular Cloning" Sambrook et al. (1989) Cold 
Spring Horbor Lab. Press, New York ) „ Z. ft (C fig ^ $ ft ^ CD X' It t£ C ^ 0 ^ 

u\ m^MiJiai&mT'fi # >j ^ k u > - ^ - N P 1 o -fu ^ 

- ? - t£ t'fiK * CD # CD fi) ^ Hfl lia ^ Jg, T' « S R a 7° P * - ^ - . M^d^ 
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> 7° a =e - 9 P 1 0 ^ □ * - ^ -<c if j&<!fe|&iBHBE?0 i: L T — & to K ffl 

6 n fifc * ^ * * - * tt K # A-T 3 C <!: K «fc »K -f > "r ') y -%%LV 

jjs) ^ cHojMia ( << — - a x * -mnnnis) . s f 9 ( m & mi i& ) 

if ^ IE £ L T - fft fC *U ffl £ ft T !^ 3 o * . P3Ul^Y34^<0Uu- 

n6CR£^3tiC-Ctt<EI,^ * IS °M IZ *> I > T (3 . C H () m iM £ Hi I * Z Z. t fi< 

lBKHwffl*Jfe^.^^^-*j»A-rS*^iLT(i> U 7 ^ ? ^ > & ^ 'j > 0£ 
# ->^7 A & > xu? hn^|/--/ 3 yStti'i<»l?>nt*i»3, ^ -r n © J; m £ 

a « » & * * y ^ s e ® * f& ifc-r s *& a- & * ^ * * - . j: ^ > -f- «j > 
^^.^^ * £ m m 1* v - # -*ie^.Tjffi»j«iia»c#A-r * c * 

^ A « if © <k 9 JG IT T ffotfe^Jbtt^ .., £ /c > Iff] B£ K # A L T ct l\ m 
At5 2 ffli © ffl ft ^ ? * - t Lt!i, a Si • SfeffiT'o y 'J > iRil (ali^i; 

ff^n^'j + y 5iegcDS, t em • ft a ^ or u >it, 

a £1 • ftg/p^'J > K ft i: j8 ill • ftS ^ p 7 M > g«U a 81 • fti& ^ o 7* V > 

& © £©*&*£■*>■#■? 1> J: » * l < « a m • ? a 7' i) smm t & m ■ 

M/o^iJ Z & 9 * - © ffi * & t> W cfc I N„ 

t^-rti©^St1E*3Erfe. ^ * -© ffl * k J; -> t fc. Isi lit 2 ffi©ffl* 

^ A. ^ * ^ - -cm m $ *U UfrfcaltftS^pr'J >illfc!igi© + 
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? * - "C 1 £ n/cHiia©^«±?S 4" © a II £ 56. SE o 7" y > E SB ^ fclii 
£1 © * y 7lSf *JJ:^jSi<!:*a^"D7"'J >ffigt^/c{S@ffi© + ^ 7l6Iffl 
££**»I5£-*- -5 d i: -CiiJ&T' § IS^SiUB, 01 * & *n © ;£ & 1= 

iiM/o7''J > fi If * « $1 §1 © * y 7lSSffl#fti^f ti^tifflfAai 

Htl^ la t l-ftg/Dyj >!AfriJ;ia £1 * (S fit 0 SI JJl<* * ffil^E 
L I S AfeiZj: -a Ti&tt-tffif*© a II £ ft. IS a 7' 'J > fi SI £ > 5 

s & k *j ck # /S m. t y □ 7* >j > ffi si £ « 4i si © + * 7iaio#ti^i 

JtSCt^TiS. .O-Ttl H U T «±/ff 4" ^© a SI *i cfc : # II© + 7 n 
6 'M © & £ fi 3&< «3 I? U itt "C . |5iai:StLT05 ? n - > * jg £| "T S - <t *W > 
t- U > - n l) > + y-7*BlSSi'^T-o^*-f^'-^-&i*:©sfiS!!©/c«6»C« 

}f S s & sr© -5 ^-Mfc2ra<, ft 8E it l«* © ELiSAffl-fifijftii 

Jifc # f£ ® £ *l T I, "> -5 ("Antibody" Harlow, E. and Lane. D. ( 1988) Cold 
Spring Harbor LAb. Press, New York) „ Z ft PS "fc £ ft Z fc © T 52 # I ^ „ * 
* y 5 g 6 !K © f& ffi © [I life © & t frl ffl L 9 -So 

# 6 ntzi&m mmmm^-^L^umm^^cD-jj^^^ o t±*is -i* >7"^" y 

at <t' © & k ck *j m a j; of m i&m * i& * l . -< > x u >-m/d7'>j > 
co^i±?if cBaitfti$7'D7 u > ffi sb ^ tz it m m © * / 5 s s sr i ^ 

«I i ?u7V > ffitS * tz li6«o + y 5 £ & Hrt^-r o ^* -7 - ft ^ if$ 
1& U /c -f > r- ^" U > - 5tUE ^ a y ij > + y 5 g St rtf tj- T' ^ < . -r p -f v - 
S^fr^f JffiLti^i^aitftf ^'d7''J ^Silt/cliiM©* / 7ifiSJs 
J;t>^itftS/D7''J > B fit * tt 6 Wk © + ^ 7lfig^z&ALtt^ilS 
T#5o U^L> 'nt^ n -7 -tt<£#J6( **©#?•« 'J ** > K ^©te-^tB* J* 
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> t y is > v <D®nt$:w.m-? zyB'mnum. -r y^-y y wc^-^t- -sMco&gj?. 

> t- ^ M > © •>» a* > k a * m\ m -r z> « m > t u t f o m -r z c <t a< -c $ -5 0 ;ft 
t> © *u 7j & « > tatsssLfc-f > -r ^ y p 7* u > + y 

>-r U > - ftlS^ p 7* 1; y + ^ 5 S SM^-r- p v - 

-a T it JK T * S o a«*fclij8«K:*}t4K#*i^5«IIItt?nv 

p h^7 7^-rofffii:J;i5ffi-St4:itT^5 0 — ft W *e * o v 1-/77 
^-Ojft*fi*^t)tT«!!t5;ifC*4o -Y > ^ 'J >#-P£-*l£>co 
73 i£T L /c^^D^J (Pytela, R. et al. Methods Enzymol. 144, 475-489 (1 

987) . Santoro, S. A. et al. Biochem. Biophys. Res. Comm. 153, 217-223 (1 

988) > Charo, 1. F. et al. J. Cell Biol. Ill, 2795 2800 ( 1990) , Makarem, 
R. et al. J. Biol. Chem. 269. 4005-4011 ( 1994) , Pfaff, M. et al. Eur. 

J. Immunol. 225. 975-984 ( 1994) . Gulino, D. et al. Eur. J. Biochem. 227, 
108-1 15 ( 1995)fc if) ^-iSJB-rfttf, -f > 7- 7~ V > - ft®. V o 7* U > * * 3 W & 

»8 1U >7-f) > -ft&yu? *) > * / 7 S S !i ^ r d ^ ^ v - II ft li , 
SDS-PAGEi:J;(3#i7cTT">^i< it 1 CD > K U iS tl T T ^ 

^^7-n^?'D7''J > SSI IM) CD X ;b 7 4 q m&ztixi,*z> Z t 

&mm-c £z> 0 **uc ilTtT-r mmcD/^ > KtfttBJ-e* s c <t c ft 

Balffi^^rt^ffi^jBloT^ifcfciti^nSo #K a 4 T' C CD ffl £ *< fc] 
£>*lTt^3 (Hemler, M. E. et al. J. Biol. Chem. 262, 1 1478- 1 1485 ( 1987) ) 
o S £> Ki n * ft ? ft CD /< > K + * ? 3 £l M "C * £ d £ (2 > 9iX^>7'D7f 
>f>^<C«!fCD*fem;»3l6S"C*So AO © 73 & £ L X , # 6 ft # *W > r- ^ 

y > - / D7*'j ^ ^ s a m^t- p y 4 -7 - luis© 

fit a « St ft, Jjt^iiiaft. Kit FM^'d7''J >Jfi#*I^^i5t/;E L I S A 
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K fcU ^ L g & W £ ^ © & £ ffl ^ T 3 6 S £ /c i4 l!S IJt;in'tf > 
/ii'T"7<;Htl/:t, fcamiflW. ft & m fcU*> Jut h^S/o/'J >i/U*£ 

a yy-yv >-m^d7''j > + ^ g sm^t- d ^'-r v - at g w <t -r * 

tftitS- £ o T ^ 3 - £ £Ff IST -5 - t Z 0 £ & JC , « JSIS±© >f > -r'^ U 

fjx. (4 E D T A CD*#^> SDS<D#ftTT<Di»<£ 
£' ffl IS fF £ in ;t T feffi It » * - > # £ 4t L ^ C <t £> „ £ ft /c -f > -f- ^ 

•j > - ^ □ -x >j y 7 m & « jftKi k s s-rt $ n ytm-g-^-c* * c <t * 
Kg S8 t * s o > t- 7 y >-ftS?"D7 -| j > * y ^ m & !i ^ -r- a ^* 4 -7 - m. 
<d m m -ft & ti c n & »c =k o r se $ ft -2- 1> © « # i ^ 

US S! L /c -f > -r / >; > - ft g£ o 7 'J > / 7l6li / \rD^'-f'7-l^'ft<!: 

U # > K <t © & & (4 T CD «fc 9 K S^ll-fe -5 - i # T • £ 5 0 'J > K «t > -r 7 l J 

> - ftiB: 7 a 7' i) 's jl 7SSIC A >TP^' / f T — * it T i& «l * ft 
UUfcgti:, 'J 7?" > \HZ t£ & L t: 4 's -r 7 V > -ft&7af V 5161 ^ 

o ^ v - l 'j # > k S aw s -r -5 o -f > x ^ 'J > - ft. IS n 7* 

liB**fcii7i?t7'f v \- - y t£ t' -c- mifc l< x is < z tx-'a O Z t *< Tiio 

U # > K ft © iM m fc IU # CD ^ ^ T It -7 d i T • * -5> » SPA (7vy t Att) CD 

*K»i:*}^Ttt, «ft i±i $ n-5 *f?r i^cQJH^ ^J^.(4 f-x'^7° 
»wS^*-a-T*> < c <t^'» ^ Li^o y ** > k w: # ^ £ # fc* «* -c nc < > -r> 

^. J4\ ^ >r^U >o 4 jS 1 * fctt-f >f/'J >a 2 j8 1 * CD y iS 

> FT*57^7'DT^f >Sfcli37-f V^-fffl^^f KW^^-iafrKlfe^ 
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±iztffl®<D^fe$:m^T. * yT-y i) > - y~o 7 v y * * 5 m £ 'M ^ t- 

-So M M © ft fc> <9 k: . «««^oJ:7<Efeffl*Jfl^fc*^li. fe#t«Of ^ 
»; > - & y o 7* 'J > + y 7 S 3 !8t ^ d ^ >f - ^ 1* ft £ fltj IS © ^ -f ft © 

c ti s t ■ ^ -r > 7- y v > - ftis. y o y u > * y 5S6K^T-n^-f^- 

% \* t 'J # > F £ tz U Iffl M t <£> M ~< Z> > © £ i: > -r y D > £ 

it «■ jr # -r s - t k m m ~c z z> 0 ffndt & t& «» <t > -r- ^ u > - 

7- d -7* ') > + y 7lSI / \tD^-<-7-l^#^*t.^L;fel^l/;o*.(:± 
ss o sjij s s't- t > t- 7" u > - ^-ffi ^" o -7* V > + y -5 m fi 'W ^ -r d y -r -7 - & £• 
# © 'J a* > K ^ © M fi * PJ -r £ o > -r 7" a >-ftS^'p7''j > + y 7ifi 

"T fig *< *> -5 o tMIfflV-xHtli, T i$ © -< > -r 7'" <) > 'it IT . ') iS 
> K©^7°t- KtBrK-. ^©a#1*. 7U 'IS © It « *E if ^ ipj ffi -T S - © Pfi *? T- 

*$E5fcLfcfll*<«£-£*l-Cl''S (Healy, J. M. etal. Biochemistry 34, 3948- 
3955 (1995)) „ > -r ^ U ^-^ffi^oy; > ^ 7 M 

s fp © fffl us 'fb * n si .*c*<* So Wi^it^ ©ffi^-f*© 
fil^i^cti^, ck 0 «f A w ^ ^ <&m K * 3 JR -c 1 ^ S spJ a< *> * o S ^ «J « 
^ig^-TS V - X HiS L /; t> © t UT, 7 7 - V^. -7 3- K 5 -f 7'7 'J - ( #J ^. tf 
Scott, J. K. and Smith, G. P. Science 249, 386-390 ( 1990)) ^ D N A t U rf 
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v-lD^-f 7*7 'J - (#j|;Ltf O'Connel. D. e't al. Proc. Natl. Acad. Sci. USA 
93, 5883-5887 ( 1996) ) 6tlT^« A<, * ffe nfl K *j ^ X W stT* * ffl C> S C 

'J > © 'J # > K * © SE-ft *■ «0 5£ -5 ft t L T *ij ffl 7? t -5 o 

3 /c. * % © ^ > x y > - o 7* y > + yvffieK^-rD^-rv-S[ 

^frlilltltffli^:i*<T^„ * ft a-J \z ji . * ft m iz J: <9 . -i > t- ^ y 
>*ttbfc<t-rsm*ILrt:lO]J&Hv h 'J ? X U ^ 7^ - 5^ ifo /hfe # #J £ u 
5PJ ffl -C * -5 C £ *< Bfl £ ir> IZ t£ o /c o 

It © ft & « i h U 7^XL/t7 0 ?-i L/TIH > -r 'J 

>^}f S L^o y t- y 'J > © a §1 £ U T Ji a 1 . a 2 „ a 3 . a 4 . a 5 „ a 
6. a 7 . a 8 , a 9 . a v . a L . a M . a X . a lib, ifcliflEi^lf b 
ft * H'tit2 *< # * 0 mt L T (i /8 1 . |J2, £ 3 . /? 4 . jS5, 

/SB, /3 7 . £ £ 8 ^ & If t> ft . •f"Ct>j8lJ&<Jff*L^o cfc <9 Jf S L < li 
> -r ^ 'J >a 2 /S J&li-rSrtiJiXDHr^-V-.ZtL-CW:, ffl US 

til/*?? -&mmifo<Dmfrwe>mm&ti t&mm-c* So «fc'»j u < m 

ft -T- SI & x ft iz ck 0 U * -f $ - M ft iP K gE n Ha 7L x «j % it W t ti Z> J: 9 . c 

ft cn*^^-rsama©i&si±.»*v-x<!:L/TfiEffl-rso * <=> > "j 

fr^fStt-T S _hT{i. h 0 v ? X U-fe -f 9 - © a f £ A ; J ft ft & ilft fir $ n 

5i?Kt5:i*<)fS U^o #J;U*> > U > © 's -f- o ^* -Y v - % & £ „ 

^ »; >-ft,!C^P7*y > + y ^ s e k ^ t- a ^ << -7 - w. & # t uts, a a *< o 

1, a 2 , a3 N a4> a6, a7, a8, a9, av, a L , aM, a 

t^o */c. 0mtLXitfil^ j92, jS3, /S4s ^ 5, 0 H , /97, £ tz 0 
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j^t> 3|cis"M©iiii/h«tft««*sinia^v mj - y 9 x u-b ■? 9 -<b?tm.m-e h & 
-f yy-yv y a 2 /3 i - ftg / d y y y^y^m^w^-^oy^^-m^-i^^'^ 
'biz m. m -r Z> * 36 W 14 d *i k: R ^ * ft «> 

m misted >"r? v > - ■&& r n •? V > * y ^MSM^^D^-rv-^-g-frcD 

-So 0 £ L < h U y 9 x^© 0 JSE t * *£ 16 ?* * /c & «r . -f 

jfii /j> & ft # % £ L t m i ^ & * iz u , -i yy-y<) y a 2 fi i - ft £ y d 7 y y 

+ / ^ S 6 M ^ T" d 9' 4 -7 — $ BJtfR (Martin, F.J. etal. Biochemist 

ry, 20, 4229 ( 1 981 ))© jfr ifc K b T > "J * V - A i:*Wg^Sti-Tffl^5 : i 
*< J? ^ Ll\ SH* <t L T (4 , U +° V - A fl. © if © «t o /<£ |g m fS T t> » IS 1SS .m 

ni^*<»a2*ns t> © -c *> n tf «t o*., 'J *v-a jm * in ^ s tti & ( r y 

# V - AOftSS <t$£lft>£J . m EA ( 1 994). flSjl|&j£) ^*saiBE. 2j & £ JU 

<^ t >j # v - a £ ^ z> ^\ >r > t- y y > « 2/3 1 - ftg^Dyy > * y v m 
m st ^ r- d -r - m © » m n 1- y ? x ^ © *s ^ tr h - -f a< y # v - 
a & © hahk r aj s # & a< # * u^o 
^ c -c m 3B L 1; >f° v - a f§ 4* ± fc . -f y 7- y y y a 20 1 - $e.«E ^ u y y > 

■7 n - -y- -r h y - ^ - -r 5 o > 7"?' y > a 2/3 1 - ftjff ^ d 7 u > * y 

7l6I^foy^v-I^#;^IIt-5aii L T it , f;t -f > -f ^ U > a 2 St 

!n;-r y 7- y y > 0 1 jnii*. stt h f o 7 y >f^ft /<£ <*f«r*ujs -r s ci «t 
^iia^nti^ii^^cii, gL#*ff « u tzwj^moftmy^y y > ^ 5 x 

> -f- ^ 'J >a 2 0 1 - ftg/D^iJ > + y7IS@^fD^^7-I^t|i@t^ 
B«itH7i>t7>fv h -7<c df-c^ife IBfefejR-^ttlteiiiBiJ^SB/j: if 

4 y "T" y y >a 2 /S 1 d y y y + y^MSM^-^D^-f-e-^^-fry 

* V - A * ffl ^ T tt "7 h 'J >y ^X*S^fll*iH-£S»C(4. ^£ ffl tfy t£ Wi <i * > ft 



16 



WO 98/32771 



PCT/JP98/00370 



m & it t> m.m m <P £ fritting* J yy-yn ><* 2 0 1 - y d y > * y 5 

ffi«BUH©??3ETTHIifli Lx — f&foUikmft'MrlUCXfflgH-t Z> a tz t A. (*> 
ft >M IS M t LT^^° 'J >^EDT Ai«* + ^^*14iin^tffll^^ i^T'§ 
So ffiJR £ nt ^ -5 ififjfiiiKs fi B H ^ K 2 Jlii !K ita *» i'^ffl <^T t> J: 

/a, i&m-t * Jit^HSU tw «k <9 ra^ * >»K*M&T-r s «rc £ 3 kj *e s je 

Ktt5J:9K:B^#>*>SflnLTffllJfl"r3o & K * f > T ^ 'J > a 2 ,8 1 - ft 2£ 

d 7* >j y * y 5 S 6 St ^ -r o ^ -r -v - & -g- y ^ v - a £- . iftcl *b -ft L 

)N0 US H v h- U -y ? * * £ l •> * © — SIS © K )t <t — M B# fffl /I -fr L T i& © W & £ *'J 

Stic *0I US H -7 H ') v ? X #> Z> ^ ti * © - SIS © Kir >t © H *tl *fc (i . 7*7Xf 

7" U - l-ttifg-JBOTtT? C <t tfi Hf £ Ll 1 ^, rfr JK © *UI ISl "7 h 'J -y ? X IS1 ffl -ft 

i?<D £ r> tittofanis ? <{ -fimi^x & £1*0 -< > -f- ? y > a 2 0 1 - % 
? a y y 7i6R^fD^^ h y ? 

ztcog^ssii, jfii /jn m © «& « s: ft *• ?> z> © k — j& m # -n & iz m u x n *> 0 & 
± » it & t ■ — m m w a s l > -e 1- y ^ ? x ^ ©&! <££ m -r s 

» £ L < (4 > is t r> n Wi . -T 9 & *j lf& na z. z o 
4 *s ~f~ y 0 y a 2 y9 1 -*s/d7 -i j > + y 7 m s w ^ -r o y 4 -7 - m ft it >; 

^V-A{4. ±a®J:^<£*#T-CSliaHv h 'J 7^Xi:g^t5A<, C © & 

JflLt hftffi/D^ U >Jnlft^ffi ^ S ±£E© E L I S Affi^riEffl L T Wl "xL ~$ 
Z> a «fc 0 IE fit /<£ 3£ * © i6 H J4 . -7 h 'j -y ^ X H ft L 'j +° V - A <£• 1 % ^ 
^;U7Aft K^i'i:J;OISbtfe< ci^'lS * . el l SASH 

^ n „ <f ttiteiak u A: »« * # V - A * 6 3^ i; to i *3 c * -a- T tt tf. 

soiiiaH v h "j -y ^ xcg^ifc >j ^v-Ai^atgf i l t § - 1 1> t- # 

ife U /c 'J # V - A ± © ^ >f ^'J > a 2 yS 1 - %lU y d 7* «; > + y 

t~ a y s( -7 -^tftw^mm-r z mmtfLit tffefet ^i'^a^^t, y ^ v - a 



17 



WO 98/32771 



PCT/JP98/00370 



Jlll/h«i©jJtJlll«lfttftS i L T. jfii IS h 'J y 9 X ^ © it fi£ , n5 
- > K cfc 9 t£ # £ ft 3 ^ ft t£ £ ^ & ^ & ^ * £ ( rjfti««HtftaE^>K^y^J 
P65-78. tsMM. iMil^ ( 1987) ¥StA*tffi, Santro, S. A. Cell, 46. 

913-920 (1986)> Lethagen, S. and Rugarrn. P. Thrombo Haemost, 67. 1851 
86 ( 1982)) o jfii/J\fi©jBlia^-7 h U y ^ ^^©tti*fi6©Jfii* — lh ifll 

#£© ft * ©mi £ -So C © & « ri£ © .W ili (3 . nUffi** © S * fS ^ 3 ^, t> L < 
(£ ^ ifli /Jn ^ ifti IS £ a -f * > 0s fl- © % i& "C i5fc L jta. /J> * ffl t ft n 0 o 

T > ^^mT'W <h tltz >-T ?' <) > a 2 yS 1 -^g^'Dyj > +• > 7lfiI^T 

j& # ?? ft t\ * £ 1 ^ a & ti ^ * > % s * #- t k ft s m us H v i~ y >y ? x ^ 

3= «w -r & ft £ --f > t- ^ y y a 2 0 1 - ft a d -7 y >+y ^ s 6 M ~- r- □ 
^^v-is['&#:y#'v-A©]fiiiKBE^^«ET»-*j{t**fflja^--7 1- y ? * x ^ © & 

t tt > ]fii/J\ffift»ia £ 0 ? S - i: fit o T Jill /h« H flf »C «t 

s ft^ttfc ct t/^^tt© i±i ifiutjirs] ^*J-r £ • f mm t l t, ji; < 12. ifo/Ms 

m u t s * ^ iifl t • e» ft -5 > r- ? y > a 2 £ 1 - & & y a 7' y y * / ? 
ffi^iu^xo^^^-ia-g-fry # v - a « . foBimm.w^frfflm t ti zmm 
(Di&m ■ ^ mm t u k> o & a wiii, ptca (m&t&M ©^^f- 

fc^ttt, /< ;b - > io 7- - 7- )\y a J: 0 M ft> L iM 13 9\- v h y y ^ x ^ © nil /J% 
«©ii*J***<, SSfe^g© 51 # ^ £ /i 5 d £ 3&<*^ ^ftT l^S (Liu. M. W. eta 
1. Circulation, 79, 1374-1378 (1989)) 0 tffiW 2 2 Cfc^t^ >f ^'U > a 
2 $ 1 - ftft^Dyj > * y 7S6K^r-n^-7-ffi-&i*y#V-Affl*|||&fl. 
v h y y n«a9S*<llB*ftfc^ ^©ja»*fc«J:»}itii/hSOiaiRI#iaf *< 8 M 
£ft> SR^f KItlTt>*lffll95o * . OT^J>a2j31-ftg^ 
d "7* 'J > + y 5 S e 'Bf ^ -r D ^* >f -7 - ft ^ ft: y ^V-A^EHj^^X'ST-^^ft* 
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3Erj*-c« aft -rntf . ft bum i&w&kj. b km Ltz h v >y^xmttj^i5ii 

J§ Sfl '"v © ^ — >f y 7- << > ^ £ -5 o 

if n z * > *r y v y a 2 0 1 - Myp7'j > + y^s^M^^D 

itSA L < 6 *u & » itt * ^ « Jftt SS # <t' © 4. 

- ig ^i* £ a <^ ^ t t ti^o £ ifii « * frflfc © m m t - *t c 
l^SiHT^o S ^- ft m tfc . jss:ajR*ns*<. 

fiUAi:«LT, ififiiLTlBO. lmff~10fi-C<fe»K 1 El £ Ji « H] 

ttflfflk fctfflK MittflKi: irofl-ffifflj £ LTMSB tt^JitiElT ASK fiat- 
's d <h *> "HTfiE T * 5 <, H^^fc^Ifif Si 1 n g / c m 

j£*t\ «t >> » u < sttw-r & fc«4>»manw**»f * u — *& n*j a a- ft * 

DN ASifflfi4liai»JS ("Antibody" Harlow, E. and Lane. D. ( 1988) 
Cold Spring Harbor Lab. Press. New York) IZ ^ I; tz 0 

%mm 1 

h h I gG.y; Aaft^tts «§$nfcS«EJIif« (Ellison, J. W. eta 
1. Nucleic Acids Res. 10, 4071 -4079 (1982) ) K m o' < ^ -Y ? V 9' 4 -fcr - -> a 
>cDNA^D-7'^ll\ t Ff/A7^7'7 'J - (CLONTECH) *m?> 
± j$ © IB ?|J tit $g K — Sfc-TS^n->*Bl»L/^o Ctl^P C RcDilDN A t L 
/Co tM«G liBfc^© fc > ( H ) ( C H 2 i C H 3 ) £ 

-t"trDNAiTK' ; &iif"PS"^'S/-fe©^ 0 ^1'^-<t L T BamH I $ij FJil if F^fffAl/: 
Eyiia©EyOS-9 4 («T, B2#m©IByJ SB fJ # ^ £ B£ ~* ) «. Xba I %\\ 

m U" -Y h £ A L /c Bfi^J # -*§■ 5 IC/TtD N A * 'J n* v - £ & 1/ /c B 
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5' -GCGGATCCCGAGCTGCTGGAAGCAGGCTCAG-3' ( 12 ?!l # # 4 ) 

5' -CCTCTAGACGGCCGTCGCACTCATTTA-3' ( 11 5 ) 

#i 15! D N A . dNTPs (dATP. dCTP. d GT P, dT 

TT^*-»UjB^«)x T a (i t° 'J > 7 - -b" ( T a K a R a ) *PCR«»« (10 
0 mM Tris-HCi „ 500 mM KC1. 15 mM MgCl 2s 0.01% gelatin pH8. 3 ) tpT'M&L 

© % . -9" — Wl/lf ^ 7 — (Perk i n E lme r Ce tus) CITx 

-7 - CD W & £ 7 2 °C T' 3 # * 3 0 -fr ^ ? Jl> ?i -a <fc «, ±g ffi U D N A £- fliU PS W M Ba 
mil I&efctfXba I -CSUffc&s j£ ("Antibody" Harlow. E. and Lane, D. (198 
8) Cold Spring Harbor Lab. Press, New York) 1 % T ii n — X ;H: 

TDNAKfr*88Lfc. - tl^falPfiBliiBamll IfccfctfXba I "C m it L T *| 5 S! L 
/cpB 1 ue s c r i p tSK ( + ) (STRATAGENE) O^DN ABiJt 
tT 4 DN A 'J *-Hr**ffl^taeLfc 0 :®7°77 • KD N A 4«^T*»1 

( J M 1 0 9) ^IIKiL^ ISiiItt*HRLt7°7X; I'DNA ( ] g C 
> B 1 u e s c r i p I ) £ $ fz a Ik K * **-pcDL-SRa296£ 
ftJffiSSsltBainH I T ' $ -ft , T 4 D N A ^ 'J ^ 7 - -tfilCT f iSi Not I 

<) y ii - L /Co -n^. »JP&»*Not I =fc tfXho I Jfiftl/fc*DNA«r 
K-ilffGiBluescrip t «■ $U PR » sRNot I *5 J: O'Xho I «<tLfc/hDN 
Ailtitttca-jTftSU 1DN Affijf^T 4 DN A «J # - -t? T & IS L fc: 0 

:n^^li ( h b i o i ) \z Si $e ^ L tz & M Ifelt^IK lt^7 x ; 

FDNA^Hf:, fil T\ §17*7 X ; K ( 1 g G . S R a ) £ t 1- 1 gG,»I^? 

^-tuf^o ttis. J^^cDHJ(fcfiJT'iE-< 3 iife^ffl^m^ © & * tra <c as ft (* _l se 

(!:|^«-C**©TttI*»ca^5o 

mmm 2 

-f > ir 'J > a 4 • 1 s g mm* * ^sti'M^*®.^? ? 

> -r ^ 'J >a4©3»I&nifB^*liF^-'ft-rSDNABfjt«> Kifflc DN AE 
^JtflR (Takada, Y. et al. EMBO J. 8, 1361 -1368 ( 1989)) & t IZ 9 a - - 

y y l/co ia^j#-^- i © i s o i m m hl © m m v -r v ecor u i i 2 £*tfc©aij 

Pfi -T hStu I „ 2 9 4 9 i& S & © ft] PR if hliamll I £ & j£ I" f I) ffl L . N 4ira ffia SR 
IBit&J&fr 6Stu I «J»rSBfa*a4-l, Stu I £> EcoR Itf7*rSIHft*a 4 - 2. 
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EcoR Ifr £BamH I-BJBrSmfc* a 4 - 3 £ L> C tt £ ii iS& IT 3 :iCJ;o TW-tz 0 

a 4 - 1 £ nt ^ It -T 6 SB 55" SB ?'J S 6 ~ 9 <D D N A * »J 3* ^ - £- iffi L T ? 
a - — y 7-? Z>mt\ t L n ~ 9 C^tD N «J =J*^-£-£-fi£L/c 0 

7»ctt, * - ^ © a s cd «> n as * e ^ -ft -r « ffii tw *j IK -y- 

hXba I *«-ftlUfeo BEfilRyiltillltitKLTieyUS^lOBO. 63. 

6 4<4ffl*S£*C— T.C— A % C— G|CB*s 112. 114tt©l£3££C — 
A . C -» G \Z m. ik L A: „ 1 1 2 . 1 1 4te©H&fCcktK EJISf : « <» 9 © N 
*ft Off -f Z> ffll f" U IE if -f hStu I *»AU/c 3 ^ J& L * 'J n' v - © 5 ' 3fc 
ffl & ') y Wt it . T - 'J > L 'ik . T4 DNA 'J**-b"4ffl^TlgLfc, & 
& > U PI B£ m Xba I £ S tu I r WWx 5 % T # D - X ( N u S i e v e G 

TGaga ros e » F M C ) ff JllZ X W. % ib L . il i t 5 l<) 1 2 0 b pffi 
DNAlfr ( a 4 -1) * ») Hi L T . *# $2 U /c D 

5' -CTAGACCACCATGTTCCCCACCG AGAGCGCATGGCTTGGG AAGCG ACCCGCG AACCCGGGCCCCGG A 

GCTGCA-3' ( IfiJiJtS ^ 6 ) 

5' - GCTTCGGGGCCCGGGTTCGCGCCTCGCTTCCCAAGCCATGCGCTCTCGGTGGGG AACATGGTGGT- 3' 

( Rmm^r 7 ) 

5* -CTCCGGGAGACGGTGATGCTGTTGCTGTGCCTGGGGGTCCCGACCGGCAGG- 3' 

( n » "If 8 ) 

5' -CCTGCCGGTCGGGACCCCCAGGCACAGCAACAGCATCACCGTCTCCCGGAGTCGA- 3 ' 

( se n s •«§■ 9 ) 

& K . -r>t/'J>o4|&attlST'*5k ht»Baitl*MG6 3 (ATCC 
CRL 1 427) ©RNA£#g£L. * ij ^ d Tt;bD - X* 7 A (NEB) 
^ffll^TPo 1 yA ( + ) RNA^iSL/;„ ^*l*t>«fcCifilE^»K ( G I B 
CO) 4)il^l*|cDNA*^*L P C R©£§gi!<!: Itfl L/C a4- 
2 , a4-3<DDNA^lilgtS7 P 7^v-<i:UT, Pst I . Stu I $J U 4 Y 

imn^m o) . BamH lum-v-j h (e?o#^i 3) ^iaa LfcK?ii*# 1 o 

~ 1 3ffl4$©DN At 'J ^-7-^^0(L/; o 

5' -CACTGCAGGCAGGCCTTACAACGTGG ACACTGAGAGC- 3' ( @£ ?U # 1 0 ) 

5' -GCAGAAACCTGTAAATCAGCAG- 3' ( EE T A $ ^ 1 1 ) 
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5' -GCATTTATGCGGAAAGATGTGC-3' ( K70 # 1 2 ) 

5' -CGGGATCCGTGAAATAACGTTTGGGTCTT-3' ( @£ ?!l # ^ 1 3 ) 

iSSycDNAtT/^-fv-. dNTPs, T a q * ij ^ 5 P C R«i« 
f T*M.& L CD - T yUU- W * 5 - K T x DN Attt^S 4tt'l», 7°7 

— > £ 5 8°CT2^, ^-5-r-7-©#**7 2 °C T' 3 # 3 0 
■y--f^^fi : oA:o 1* *w t /c a 4 - 2 . a 4 - 3 CD D N A » ft <£• ft ? tl Pst I *> 
ck tfEcoR I , EcoR 1 1$ «£ tfBamll I-CftHt^x P B 1 ue sc r i p t K S ( + ) 
(STRATAGENE) 11 V 7 ? a - — y ?L , ~f ^ 7, I KDNA ( Jgi T\ a 
4-2B1 uescript. a4-3Bluescr ipt) £• SH 33 L rt: o fk 
IZ^ a 4 - 2 B 1 u e s c r i p t © ± «E fr . Xba I *j J: £>' Stu I ©J ffi if -f h * 
«lltfl 4 - UIHL, KDNA (J£JT> a 4 - 1 - 2 B 1 ues 

c r i p t ) £ IS M L o 

a 4 - 1 - 2 B 1 u e s c r i p t iliU PK B? 3f Not IT#Ht*£T 4 D N A t° 'J 
/ ^ - -fe* g! f - t ¥ ffi 5fc *» «fc L © % „ fcij P£ B¥ sR EcoR I T M it L . D N A ttl? K" 
^iSU/;„ a4-3Bluescripttt N ©J ffi » EcoR I J; tfBamH If 
tfHfcLT. /hD N ABJrtt^ffiSS L/;„ & (C , C CD 2 o CD i\\ D N A HTr >t * , I gG 
i S R a SfilJ P& |?3?tEcoR Vfc J; O'BamH 1 1' i ft I t § t> tl 5 A D N Affri:^ B# K 
jUM L ^ 5 X i FDNA^ffco % h tl fz -i > -r 7 'J > a 4 • I g G Ii + ^ 

5 & B'M^^^it-T «fi«K?!l*, H2J"JS-^ 1 »-^-To JWT\ i^7X ; K ( 

> r- ^ 'J > a 4 • I g G S R a ) £ , ^ > 7- ?* 'J > a 4 • I g Gli+y 7lfi 

mmm 3 

> T- U > j8 1 • 1 gGII + ^lfiS^JS^H-Cll 

>-r ^ 'J > £ 1 fS5E&D)I& <t Lt, t H,ffifittMRC5 (ATCC C 
CL 1 7 1) CDRNA£#H|tL> t ij id Tt/l/D-XA^A^ffl^t P o 1 
yA ( + ) RNA^ilUc. <!: cag^^I^ffl^t 1 $ic DN 

A^^SEL, PCRCD^Syi Ltfffi L/c 0 EBItilfll (Scot 

t Argraves, W. et al. J. Cell Biol. 1 05, 1 183- 1 190 ( 1987) ) Kftl,^ C m 

6 ~t- Z> fflj fCBamH mm-* 4 b (WiW&m 5) A I tge?!lf f : 1 4 
fcctO'l 5 0 2^ODNA^'J 
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-GCGGAAAAGATGAATTTACAAC-3 ' 



<E?ll#-9- 1 4 ) 



-GTGGGATCCTCTGGACCAGTGGGACAC-3' 



(Sfl#l#-^ 1 5 ) 



UlcDNA^ d N T P s > T a q ^ 'J > 7 -tf'^ P C R Iffii 

f T )& L © *> x t-7^t-f ?7-CT, DN 4tt*l», ?° ^ 

^^-CDT^-U > ^ * 5 7 °C T 2 # > ^7-f7-«)«ifi47 2 °C T? 3 # £ 3 0 
-y- ? ;U ft- /c 0 ±f flS L D N A £ . T 4 DN A+t 'J ^ 7 - -l:'®l(:<i; <9 

«■ ft L /c © "& . »JR»5&BamH I T' #3 ft ^ D N A Kir ft & W SI L o pB 1 

uescr iptKS ( + ) ©Sma I fcj: tf'Bamll i -fr 4 H:> 9c<D P C Rt'fl/: 
DN Ai)t^t7*i' d-^>^L/Co *^i:in*, fTrU PS P * EcoR I *j J: Zf BamH 
iTJBftLtftSUfc/hDNABiit*, ftimWmtcoR Ifc «fc BanH~ IMIL/: 1 
g G iS R aO^DN A $f it }f A L ^ ^7X; FDNA^f/Co l§ & ft -Y > "f- 

"To W T i 7° 7 X i K ( << > -r ^ 'J > ;S 1 • 1 g G S R a ) * >T > x ^ > £ 1 



-r>-r^'j>^i • igGfim+y^ife5&^^^-i:fe^^>T-^ , J>^i • 

IgGSRa£ P SV2dhfr (BRL) *1 0 : l©9J^T?S^Lx Z\ tl £ 
V #7 * ? 7- ytKM ( G I B C O B R L ) ^ i^^CS^ l t f fi 1 5 # H » 
ft, t KDl»'J^^^--t?^lBCHO»B (ATCC C R L 9 0 9 6 ) 
ClTL/:o fiST 1 8 t*m&Kt&m*&i& ( 1 0 % F B S (GIBCO), 
faMEMJSi (G I BCO BRL) ) i:$ftl/tft 2 B IB** Lfc©%, h 
•J ^S/ > - E D T A j6arcTttJ&*#ife ^-iilR^itfi (1 0«FBStl^ 
i^^"a M E M§1 (G I BCO BRL)) CifflLt, 9 6 V * J\sZf \s — Y 
(CORN ING) tCSIibt^ 1 0HM#?J£#U/c o ^ i& * Jt » * 

ciisns'f >f/y y 0 i • i gGii+^ieii^EL i s a & ( & 

— > iZ «fc <9 3c 5t ft L o 

. 3c ft U /c -< > ir M > £ 1 • 1 g GI«+^ 7lfi'I14C HOifflja 
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{I. _b SB t m&O ') y x * f- > & K cfc K> -f > ^ 'J > a 4 • I g G ® ^ y 7 
|&IE^^^-^^!S^AU/Co "T fc> *> . >f^'J >a 4 • I gGSRaip 
SV2neo ( B R L ) £ 1 0 : ltS^U, cn^y^^x^^-^WHtR^ 
U © . SOlll&trigTU/Co »T1.8B*IBI!feK$t©JS — ajR*ll!ltrXJfeL-C**j2 
B H # L /c & . h »J -f'-y > - E D T A & S fC T *ffl US £ # ifc L . IS ~ ig fl& 
(10%FBS(GIBCO) X lmg/ml neomycin (GIBCO) 
itltSllT^aMEMfl (G 1 BCO B RL) ) CSfflU, 9 6 ^ x 
7° U - b (CORNING) {C T » 'M AS £ 1 0 B m * U „ «tl 

ffi <P izm £ ft Z -4 > "r ') > <* 4 • I g Gl|+y 7I6IIH >r^' 'J > 
/SI • 1 gGtl+^I&fi^EL I S AS < » iE ) K «fc fj ffld S L * P@ * / 

|!£ # f? & C cfc 9 2 0 ? □ - .r. > U , a4 • I g Gii - j3 1 • I gGllt 
^Mfll 5 

EL 1 S A iklZ & Z 4 > t ? V > a 4 • I g G li + y 7 I 61fcJ: O'-l' >f ^' 

Jit h-f >f/'J >a 4111: (B e c ton&Di ck i nson. ^ d — > 
L25. 3) , ^fciJKt h^VT^'J >Mi# (Cou I t e r, ? n - > 
4B4) 2/ig/ml*96^i;KAyyi/-h (NUNC) (C 50^1/^ 
i/bf^^n, 4 °C > 1 6 n#IHJ»E Lfco ^©&> # ? x -y a >j 

(BzK»as, ca-r^>. m g * >^-g-> jl^tpbs < - > ) 

K T 2 El iifc & U . 2 5%7'o 7 ^i-X (I9ILI) "IWPB S ( - ) JC T # # 

Ltia-c i/ttei 1 husk $ -£/c 0 sjsuk o. 02%t 

ween-g-WPBS (-) (J^TT-PBS) t'2|«cill/:o & [I tf *T ^ > 
ftt H gG #tf* ( V e c t o r ) t 1 B$ Ril & £ T - PB ST'2|]ft^l, 
Ifel^TTlfy y-l§#91ft: Hf (S i gma) £ 1 RS & ^ 

PBS ( - ) ~C 2 Hj£& L/c 0 PBS ( - ) ^^±fn®5l U/c©Ss ?T^^7x 
-Uy-^7;>^IIiUife^, -7-f*n7l/-MJ-*'- (B i o-r 

a d NOVAPATH) ^ffll^T 4 9 0 n m © W.%m. & MM L . ifi «^ l» 5t S £ 
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tznm 6 

a 4 • I g Gli- ^ 1 • I g Gli+y 7iei^TDy^T-l^#OHU 

(1) c h omn&(Dt&mtmm±m omm 

a 4 • I gCSII-ySl • 1 g G mm * * ? M & M ^ r a V 4 - W. & i* & M 
C H Offllia*, 5 % F B S (Ul t r a - I o w I g G ^ - h\ GI 
BCO) ^tti^f^taMEM^il ( Jgi T a M E M (-) G I BCO 

BRL) t'l t ; 3>7/l/x> ht/i-,fcaia*l «FB S (Ul t 

r a - 1 o w 1 g G V U - K ) £ # is a M E M ( - ) l|i|i:^^LT 3 BFIist 
L /c £D . igm±m$:®l8LLtz 0 dtl^Prep-sca 1 e (Mi 1 1 i po 
r e) £ m^tzmnmmiZ J; 0 1/1 Of 1^ TiiL, IHSS5mMt55 
«£ K 1 M H e p e s mm (pH8. 0) ^ Jtl^t^Sf «i L/: c 

(2) /DfOA*7A^D7|-/77^- 

*f §2 iS! i!£ £- > Prosep GuardJH*(bioPROCESSING) 
77^A{Ciffiii^-tir/c©*.. ProsepAltt (b i oPROCESS ING) 
*7Ai:77"7^ L/; 0 7 7°7-<^7i, *7Aft«ffll OjgSlOPBS (-) 

igtBU/Co pH3-C«aj£ttStr-*iH#*[5]l|JU lMTris-HCljgjK 
( p H 8. 5 ) £ 0. 1 f fiiU^T^fH^. PBS ( - ) CWLTgjlrLt. 

(3) 77^-f-f-*7i»7D7^'77^f- 

F M P SfJMfc-te ;U a 7 7 4 > ( £ It ^ X !£ ) ^* 7 7°iJ > ( 50 mM Na 

2 C03-NaHC0 3 pH 8.5) T'¥l<tL/;ffl^> ^ 7°^ K ^ T U 02 ?ij § ^- 3 
C^t^^fK (HTCS- M7*f- K) *m^., 4 °C x 1 6 IB) $k $J ?S f P L /c 0 
Cys Leu His Gly Pro Glu He Leu Asp Val Pro Ser Thr (Bfi^JS^-3) 
ffi.fti&. *> v -f 'J > y$&ffimT')kfr 7* u + > ym.m : M (0.1 mM monoethan 
olamine . 50 mK Tris-HCl pH 8. 0 ) £ JJP A. T £ te> K ^ £. T? 6 Df #fl M, fn L 0 
TBSii (150 mM NaCU 20 mM Tris-HCl. 1 mM MnCl 2 . pll 7.5) T + 
# K ?5fc # U T C S - 1 ^7"f Kfi^-bA'D7 7'f >*5A*#S!Lfc« C © 77 5 
AK. iffS3iM^*T7 0 5'1'LT^!iaT-3lltm#®L/c©*;. *7AftiCD 1 Of 
f ft © >5fc ffi i& (1 M NaCU 0.1 X Triton. 20 mM Tris-HC1 N 1 mM MnClz p 
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h 7. 5 ) tmmmoT b smmx'ffcmLtz 0 ist^^, mmmmm < io mM edta. 

150 mM NaCU 2 0 mM Tris-HCl pH 7. 5 ) *ffl^TC S - 1 *7 A|:fe^UfcI6 

m^mtnLtz 0 m tt * ihi »r » x pbs <-) c«btgffL/:o 

(4) SDS-PAGE 

(3) omti&Wfr&G. 0^/;li7. 0 % T ^ 'J T ^ Ky^*S^> IEMtc 
fcttl7cTt'S D S - P A G E^ff o /:©t, Y>U**vi/-ife-&l,fco * 
©Mm. # » 7C T -C « . a 4 • I gGIi - ^ 1 • I gGI| + y7laf^r 
p^^v-S^fti^O^HUtx.bti^ 2 2fc gd •>< > K # IS #> £ 4a „ £ > 
» 7C T "C tt , > ? ' U > a 4 • I g Gli+y 7i61i-f >t^' i J 1 - 

1 ffG!i+y7lfiSi#i&ft5 2*ffl'OF (1 7 0 k D a . 1 35kD 

a) fc c tC/^>f^ l J>a4 • 1 gGid+y 7l6K©»f rtSIi ( Hemler. 
M. E. et al. J. Biol. Chem. 262, 1 1478-1 1485 ( 1987) ) i: 5 <t%i b 

tl5 2$0/<>F (80kDa, 9 0 k D a ) ^iJ6bn/: 0 dtl 6 ffl *S S 12 > 

(3) © Jg tti g & ST a 4 • I gGli-)3 1 • I gGSm+y^S&^^T" 

ffilt^^?i*9 L^l g G B II IB) © X ;l/ 7 4 V ta-o\Z. X. *0 M%££tl~Cl^Z> Z 

mmm i 

a 4 • 1 gGII-jJl • 1 gGli^y 7l6I^f D^'^v-l^ftffiplS 

( i) fct-r > * & H: » <t » >r * > * u - h ftj © J£ n 

£ * fcj ^ & (2 J5K * ("Antibodies" Harlow E. et al. ( 1988) Cold Spring 
Barber Lab. Press. New York ) tz a -ft£4z>*>, a A • 1 gGIl-jS 1 

♦ I g G mm* * ? M&W^^ v ? ^ ^ Z- t> tl Z> MMW 6 (3) © 

Big £ lactoperoxidase & £ Ji t,^ T ' 2 5 I ^'OMtU/co ft. \Z . A f f i g 
el-10 (Bio-rad)^O. lMHepesig)&(pH8. 0 ) fT T 

# L © *> . IE^v^T. I g G . fit t h ^ > t"?' U > a 4 #U£ (?o-yl 1 
C2B) J: ^ St k h ^ > 7^ 'J V £ 1 tft ft ( ? d - > 4 B 4 ) ^Jnlt 4°CT' 
1 6 0#|SS;££i±T*WM£-£-tK IESt^x I gGf-X, J: # ta # fc" - 
X*ffcM L /Co 125 I ftta 4 • I s G Mil - $ 1 • 1 g G 11+ / vifi 
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T -f \s 9 'J T — L /c © *> , fit ft b" - X <t 4 °C. 1 6 n#r^$i®izB?n U/Co fSfn^, 
b* - X £ iSfc /#• IS 9 Jft ( 200 mM Tris-HCl „ 0. 5 M NaCl, 0.1 % NP-40 . 1 mM MgC 
l z ^/c{il0 mM EDTA pH 8.0) IZ X 3 @ ft » L tz a : tit : &'&, b"-Xi:lI*|jffl 
•9- y?)Vs< y y t -^JDX-T 1 0 0 XT' 5 #F.S#La ia'C^IH bfc»©±»* 

1 m M M g C 1 ,S«ETi: *J * Rh h-f >r^'J >tt 4 Jfcfle 

t!ath'f>t^y>j81 Jit^Oif-X^fe., a4 • I gGl|-|81 • 1 g 

y wn ititz 0 cncct <o , ii^J 6 © ( 3 ) r # £ n S B «*< a 4 • 1 g G 

— 1 OmMEDTA^aTtOK'f >f / 'J > 0 1 fit ft b" - X £ Jfl O jfe 
S ft P$ © * - > ii . 1 mMMg C I !#STililiT*0> 07/'J>a4 • 
I gGIi+y 7lfifi-f >r^'J >i8 1 • I g Gli+/7ieii©#^ 

* >te#1£T'te ^ £ £ L /c Q £t±©*S*fcU SHfc«l6 (3) 
T- # fc & m S S *< 16 ^ K a 4 • I g G ffi §$ - £ 1 • 1 g Gii+y 7lSS^f 
of-fv-I^ftTifeSIi^^tiHCs sgJSi^Je (4) (DMSiibbtT, 
SlfifO^^^l g G ffi m 19 © X ^ 7 -< K*U^^L/:S-£4^^T*5: 

(2) a4 • I gGll-jJ 1 • I s G mm * * ? W & r M ^ t a V J - & & ft. 
© •> - >r y •> + ;u*!£i!tP* K «t -5 fii 5ft 3c ^ tt © *fe tt 

(1) H^-oT ,2S I«^a4 • I gGIi-)S 1 • I gGli+y 7l&I^ 
■^a?*^^-«-£-j*:£. iEf v-^X I g G b" - X. Stk h-f >f /'J >a4R# 

( i i c 2 b ) tr - x. fit b h y -r ? y > /s 1 fit ft < 4 b 4 ) b* - x £ > 4 °c . 

4 IjFHIEl&S-tS-fcftfciSfeJ* L/Co J5fc^m> 2 96 SDSffftTTl OOX, 5 # 19 
St» U ifti&#|*U;fc*©_L» (^l^^Jgct^^V^^) ^lKBSA^tP 
BST'l 0 <g*frf? U> fit-T > x ^ 'J > /3 1 fitted fit -f 7- V x ) y a 4 fit ft b" 

-Xi4°C, 1 6 m fflfcfc £ tfco b- X££fc?f It ft Z« JH If y ~f Jl 
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'< >y 7 r - *SD>t. 1 0 0 °C, i§ L iz. & © _L ft ( * 2 & ft 

^®IS^> m 1 ^ft^iitl^fc J: 0 # & ttfc * - > ttx *2*ftj£a: 

^fr*>^Tfcl^)«{rlStot.nA:o C©^m«> a 4 • I gGIi-|9 1 • I gG 

iySl • I gGli+y 7lfiBO^^A<, 2MSDS#4TT©i#C*5^T 
HJfeffl 8 

a 4 • 1 g Gil - ^ 1 • I gGli+y 7lfig^f n^-f7-fl[^#©VC 
AM - 1 

cHoiBfr6i4*ti«o4 • i g g m at - is i . i g Gii + y 7iai 

^•ro^-r^ — ffi-&-#*<x > -r > a 4 £ 1 (D 'J 2f > K (I *t L , &' t& * W 
t^lHVCAM - l*%a-rS*ll&^©fe'&fi6TlB'>£/Co t h ffi HE 3? £ 3? 
#H/Rjf[l1tl*]&*BlJI£ ; £- I L - 1 3 U / m 1 T? 1 6 «f Fl^i IT V C A M - 1 %%lfl 
l& * ffl S! L o d © ftBflfc £ > 1 mMEDTAT3 7 °C, 1 5^MILtl-l 
J&K#lfc Lfco loaiSit^^^f a-y*fc») 2 x 1 O'llC^tL/, a 4 • I 
gGli-^ 1 - I BGI«*y7iaK^f D/^7-«^fli*ltt5CH 
0|ffliaCD«F#±}fSi:. ft^ISlmMMnC I ^ 3 mME D T A#ftTf 3 

0 ft WIRES * -tirfeo SiESi. S ffl! ^ /S « « (24 mM Tris-HCU 10 mM Hepes , 
150 mM NaCU 1 mM MnCl 2 £ /c ii 1 mM EDTA „ 1 X BSA „ 2 mM Glucose pH 7- 4 ) 
4ffll>Tl 2 0 0 r pmTlfi, 5 BB CD iS «t» # « Kl J: 0 2 EI i5fc f£ L □ iSfe * 
F I T C IRMin; t M gG JKtt ( C a p p e 1 ) SD *. > f St 2 0 fl-IHEJSSU 
KilK«jft-Cimia«-i!t*L. 7 a - >T h > - * - (EL ITE, Cou 1 t e r) 

x m M L o 

fe**Hl C^to « 4 • I gGSil-jSl • 1 gGfi«+y-5ffiSK^-rD 

« 4 • I gGltt-j8 1 • I g Gfigfi^/ ^SSW^-rD^V 

£^-f® 7t3* Jg©if Jo^fgtf) "5 tifz a cog^lirit h-f >f^'J >Si# (St a 

4 Jft# : ? D - > L 2 5 . 3. 1 0«ff/m I +ffij8l8t#: ?d->4B4, 
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1 0 ^ g / m 1 ) , *> i y 3 m M E D T A jm i: «t !3 PIS ^ tl fco - © IS 31(2 > 
a 4 • I gGll-^ 1 • I gGSM+y^g6SJ'\^o^*-1'-7-:ffi-£ 

i&BSaftiSrcffaE-rs-T y-r^'U >a 4 £ l iili:vcAM - l *t -r s *£ |g 

* fcoC <t LTI^So S fc. C CD^-^-^a 4 £ 1 # M 6-J "C #> 3 £ <t . » -f 

>l©^^f Fffi^C^t^a 4 • I g G S JR - 0 1 • I g G fi 

s# + y w.&%^t u ? 4 1* © ^ 

flue , > V > a 4 /3 1 © t 9 O to© ij A" > FTfei 7 -f 7'o ^ > 
_t © ^ "7° ^ K Klf ft ( IB ?U S= ^ 3 ) C^t^ a 4 • 1 g G ffi SI - 0 1 • 1 g Gli 

* ^ 7 I e I 'n t o y -7 - 1 ^ 1* © IS ^ i i ; o o t ^ l ; i L, t o 

Jf, fliTiE©«& (Humphries. M.J. etal. J . Biol. Chem. 262. 6886-6892 
( 1 987)) llSt-sT, 3 (D^-f^f- K«f Jt ( C S - 1 ^7°^ K ) * -5 fcf -y h 

I gG (S i gma) {C T . CS-l-I g G*{tS Lto £ © C S - 

1 - I g G £ P B S (-) T#l?Lfc©^, 9 6^i;KA/yi/- 1- (NUN 

O i;i o o/i l/^x^foA^i, 4°c. i 6 o#fig»g-r £ d t iz «k 0 u - 
lit, pbs ( - ) ii x 2 ®mm u sot, i o # in An iih a k =k *? 

ttftSl/fc 1 %B SA-PB S )& £ 3 0 0 ii 1 /-)i^foAtlT4°C, 3 H 

1- 1 g G £ a 4 • 1 gGii-i8 1 • I g G li+y 51&!(^f d 7- 
m^-^^-^irCHOl&ili^ (1 0 0m 1) ^ 3 Ot, 3BfKS:fE;^i±/Co 

a 4 • I gGIf-^ 1 • I gGail+y^SeSt^-rD^-fv-tg^i*:*, 
0. 1 %B S Atf TB Sgiffi (150 mil NaCl N 25 mM Tris-HCL 1 mM MnCl 2 
pH 7.4 ) T' 2 HI £fc # Rfc £ L . fe^lta4 • 1 gGIf-^ 1 • 1 gG|l + 

* 5 W&W^r a J l*St#i:LTlf*f->aafefith h 1 gG 
fit* (Ve c t o r) , 2^1iLfti lt7f-?>^ll§^7*h"^^/l-+i/^- 
-t? ( S i gma) £&&*->£tz.&.* TBS^^^T'j5fc^Lfc 0 £ tlK. Sfib 
Tt/l' h7x-U> 5?T ~ >*iP^.. 4 9 0 n mT!R3fcJ£*»JS L/c Q 

f©tS**B2C*t. a 4 • I g G S« - 0 1 • IgGSil+y^SeM^ 



29 



WO 98/32771 



PCT/JF98/00370 



TD^'^7-S^fti:g)£$t^:ii:J;^ C S - 1^7°^ K^© ^-f 
i& it JS © _h # j&< h- t> ft /c *< % .1 © fi > fit > t- ^ 'J > a 4 JS # ( ^ d - y L 
2 5. 3) , fit > 7- V <) y jS 1 m,it ( ? o — >• 4 B 4 ) . 5mMEDTA©:£ 
£ T "C i3 tS £ t:: Pfi W £ ft „ o T . a 4 • 1 g Gfi - ^8 1 • I gGI| + 
y ^ g 6 'H x d -7 - 1g 7 7 a * ? y ±(Ds<-f3- K *r "C * S 

c s - l^^^ Fc»Ltfcfe^ft*fts:i:, m-< * yi&W-Vkt ^ i & &<d 

fgttfti i o 

fiUi 

Slife^iJ 9 ©^-#311)^^ l^T S2?iJ#^- 1 6 ( J^TGPEILDVPST) . 1 7 ( T 
GPEILEVPST) . 1 8 ( &. T GRGDSP ) © 3 II © ^ 7° K © y)] £ ft fl* L „ 
Gly Pro Glu lie Leu Asp Val Pro Ser Thr (B2?!l#^- 1 6 ) 

Gly Pro Glu He Leu Glu Val Pro Ser Thr (I2?iJ#-^ 1 7 ) 

Gly Arg Gly Asp Ser Pro ( ffi £0 # 1 8 ) 

yS 1 ■ I g Gii+^ ^IfiK^f n^-r7-ffi^#*^tfC HO*&i±j{f 1 0 
0 1 £ S jfi T? 2 0 55" H WL & L & s m M W J 9 CD iz ft T C S - 1 - I g G 
^ CD £ ffllj 5E L /Co * ©n£S£H 3 fl^-To GPEILDVPSTtt, 0. 1-1 0 u g 
/ m 1 »r*Jl^TSffitt#W<Clffl#Stt** Lfc*<. GPEILEVPST. GRGDSPlC J; S 

&& # (i IS tb £ ft ^ tz o :©MSli, HM^J 9 ©^-g-fflij^^yj^ -f > -f U 
>a4j81<hCS-l s<7°3- K i: © IS £- PI * -5 K ( GPEILDVPST) CD%] 

ilSfc^J 1 l 

^ >f / 'J >a 2 • I gGIi+y 7lfif^S<^-©H 

-i >t"^"'J > a 2©*HI&#a$#-£Bfr-^fc-r<5DNA||iH-{;U Et © c DNAS 
?'Jt#$R (Takada, Y. et al. J. Cell. Biol. 109, 397-407 (1989)) £• i> £ IZ , 
a 2 - 1 £ a 2 - 2 K # L T 7* d-^>^ L> ffeJa^^^-iT l^-fbL 
/Co * -T\ -Y > r- 'J > a 2 3£ I& $11] J& T' 3 t h JKl *ft 3 s ill IS ** M R C - 5 (AT 
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CC CCL 17 1) ©RNA^^IU, i M d T d - X A 7 A ^ffl O 
TPo 1 yA ( + ) RNAi^iSUCo : tl^ t t f: 1 *i c D N A ^^ffi 
PCR©»IHTltffllyfco PCR7 P 5-Y-7-iLT> a 2 - 1 (i KJO $ ^ 2 
0t2 1 , a 2 - 2 tt » 2 2i2 3 CD N A ^ ij LTtffl I 

/Co 

5' -GCTCGAGCAA ACCCAGCGCAACTACGG-3' ( Bfi JO H f 2 0) 

5' -ATAGTGCCCTGATGACCATTG-3' ( K ?U $ ^ 2 1 ) 

5' -GATGGCTTTAATGATGTGATTG- 3* (i££'J#^2 2) 

5* -TGTTGGTACTTCGGCTTTCTC - 3' (E?lft2 3) 

Hie DN At^^-f dNTPs. T a q # 'J ^ 7 - -b'^P C Rftt* 

-9--v;U-t*-^^7-tCT, PCR < E Jfc * fl= : 9 4 °C 1 # - 6 0 °C 
2 # - 7 2 °C 3 # ) £3 0 -fr -f ? ;b o /c o i» fS L /c a 2 - 1 ©D N AfifrlS, 
m Pfi » * Xho I *> «£ O'EcoR I "C ilHL U T ffif S! L . a 2 - 2 CD D N A Hfr ft It T 4 D 
NA^'J > ^--tj'MICck^ffi^f^lfcU/cO^, *JR»3REcoR I T Wi it L T 
flt$! Ltz 0 mm L/c 2^©D N AWft& 'J ^BMbKlfciS (50 mM Tris-HCU 10 m 
M MgClz „ 25 mM DTT „ 1 mM ATP. 0. 1 U/j* 1 T 4 I 'J ^ F+'t-t' 

( T a k a r a ) pH 8. 0) * T' 3 7 °C . 1 Df IS E {£ & . 6 8 °C . 5 ^-RSf&MS L 
TB?5t£5feS 2 i*/c 0 ^M^J 1 T'tt» U:l g G > S R a £$U PfiB?iJtBam H 

iT^-ffc^. K 1 e n owKJC&JR (66 mM Tris-IICL 10 mM MgCl 2 „ 10 mM DTT „ 
0. 2 mM dNTPs. 0. 05 U/ # 1 Kl enowf ragmen t (Takara)pH 

7.5) tt'3 7lC, 3 0^WlJEJC*-a-T*ia«r 3 F«-'fbL. 7 0°C. s^m^si 

/Co :®ADNAIfri:> fti: i J>B?tL/:2o(a2-U a 2 - 2) ODN 
ASItK-^^AU. FDNA^ff;, £ n /c ^ > -7"?" 'J > a 2 • 1 gG 

$ K (^>x^'J>a2 • I gGSRa) ^-f>f}"J>o2 • 1 gG18+y 

&ffi#J 1 2 

-y > -r d > a 2 • i gcii + y 7ieif§ja<^^-fc<k[/^ >t >^ 
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mmm 4 x<tm. u <g-g.it ifcor/^isi • 1 g g sa + ^ 5 i^n 
£ c h o » us k . mmm 4 <t 1^ « © y # 7 * 9 f- > & =fc 0 > -r y u > <* 2 • 

I g G ^ 5 * * - *J&»#A Ufco ^ > ir 'J > a 2 • 

1 gGSRaipSV2neo ( B R L ) £ 1 0 : 1 d tl £ 'J # 7 x 

^f>«iifi^Lfcffl^, miia»cj(5T Lfco jbt i 8 nt n % n - mn *g m 

XftLTlS)2BH*f Lfcft, h V f is > - E D T A mm IZ X m ft tik £ 
— iSJTC *g lib. IZ m m L . 9 6 x ;U ^ U - KC»«LTWtt3BBJKl**bl 0 B fMJiiiiR 

i§«u/c„ t&m ±m * izmQi z n z> r y <) > a 2 • i g cii+y 

7iaiIH>f/'J>i31 - 1 gGIl+^Ifill^EL 1 SAft- (t 

/Ifco C © ? o - > £ . RISl*f?ft»rj;*52lsI^n-->^'L. a2- IgG 

£ L- T 3c 52 41: L /: 0 
Hifefll 1 3 

EL I SAfti:«k5'f >f / 'j>a2 • I g G Ifi* ^ 51 e8*5«t tf'f >f / 
<J > /S 1 • I BGlt*>5I6IS4lO«£ 

}jtt F'f>f/ l J>a2jRfr (Be c ton&Di ck i nson^ ? a — > 

P 1 E6) . IfcBfiit h^ V-r^'J > /3 1 fit<* ( ^ d - > 4 B4) 2^g/m 
1 £-9 G^x/WAy^U- H;5 0 1 / -^xyU-fot^tu 4 °C . 1 6 B$ ffi ft 

s l /Co * ©&. # •> x yu* pbs ( - ) iz x 2 m fo& l> y o * > 3i 

£lfc * -tirfco Kt&&* T - P B S X 2 E]i5fc# U, tf * ^ > -ft fit t h I g G fit ft: <b 
1 FiH > Ttfy^-B^'7*t"^yU*+->5»'-4f<tlB#iaiSf&^H PBS ( - ) 
T-2(n]gfc^t/c 0 h 7 i - l/>-^7 ^ >^lSi iTlgfe^t, "7 

^ p/I/- h ^-^'-^1^X 4 9 0 n rn © «& ft Jg £ 10 5E L . H^(»3t£*^ 

Hite^j i 4 

« 2 • i gGii-^ i • i g Gmm* * ^m&w^ra -?-u<&w<Dffim 
(i) c h ommoi&m £mm±m<Dmm: 

a 2 • I gGiI-,8 1 • I g Gli+y ^Ifil'NrD^^v-I^ft^il 
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m*£-f Z C H O anlS*. 5 % F B S (U 1 t r a - 1 owl gG/l/-F) £ # 
taMEM ( - ) t&MT' 1 0 U> -fe $ n > 7 yb-i- > h t ti fc*IDl!&£ 1 % F 
BS (Ul t r a - 1 owl g G U - K ) ^ttaMEM ( - ) J£ ift K 2fc ft L 

ft £ T*B» L. S&jHK 5mMt<ESJ:?i:iMHepe s ( p H 8 . 0 ) 

^m^xm^mmt Ltz 0 

( 2 ) 7° o -r-f VA^vA^Ov' h ^ -7 7 >f — 
*b ®! Ig! •£ - Prosep G u a r d * 7 A ^11 $ t/:® Pro 

©PBS (-) T* i$fc # L . ift "C 0 . lM^x>M|j^pH 6~3©/7-^i 
>hT'MeM*j§tBL^o pH3Tj§tii$n^t 0 -^M^-^[llilX. lMTris 
- H c 1 jg « < p h 8 . 5)^0. isiln^.Ttasi % PBS (-) CWl/T 

(3) T7^— h- 7 7 -f — 

(Kirchhofer, D. et al. J. Biol. Chem. 265, 615-618 (1990)) IZ'ft-? 
X zi — f y (Type I > S i gma) £ cyanogen -bromide-activated sepha 
rose ( S i gma) IZ t> y 7 s U tfc 3 7 - ^ 7 A*ftS Ufco 

#UL «SS)S*TB SftjlJS (150 mM NaCl N 50 mM Tris-HCl. 1 mM MgCl 2 . 
1 mM MnCl 2 pH 7.5 ) i:fiftL/:C^, ii 5 A K T 7° 7 -Y L T M M. "C 3 113 fg) ffii 
M L/c© *7i»«ifffll 0 (150 mM NaCl . 50 mM Tris 

-HCK 1 mM MgCls. 1 mM MnCl 2 , 100 mM Octyl glucopyranosi de pH 7.5 ) T i5fc 
^L/Co (20 mM EDT/U 150 mM NaCl „ 50 mM Tris-HCl. 

50 mM Octyl glucopyranoside pH 7.5) £• ffl t ^ T i] =y A \Z. & & L tz W & St £ 8? Hi 
b/;„ * a* tt * IS flX PBS (-) K *f L T #r L D 

(4) SDS-PAGE 

(3)©?gffiM#£7. 0 'J ;U7 ; Ky;i/*)li\ 1¥ M tzT £ tz M fc 

Tt'SDS-PAGE^lT^:©^, 4* ^ * * v j/ - jfefe U fco 
7G T T fiU a 2 • I gGil - ^ 1 • I gGS^+^^SeW^T-D^'-f-v-^ 
t n X- 6 ft -5 /< > K # m #> £> ft tz „ £tz, M tc T X- fcfc . Of^J>a2 ■ 
I gGl«+y 7lSKt'f yf^'J >j8 l • l gGii+^IfiSitib 
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*lZ> 2 '< y V ( 1 8 5 k D a . 1 3 5 k D a ) ^l&btlfc Q cnt>ffl^* 
fct * *llliej(4<, «2 • I gGii - /S 1 • I g G mm* S ? m&'St^'r a 

£ffii0J 1 5 

« 2 • i g Gii-)3i . i g g mm* * ^ m&w^T v r ^ -m&fo<D\iiim 
mmm i 4 (3)©^tB®e«^ ,25 i ^^/wtu. n aw 7 t p<) « je # «>• 

X I g G % athOf^'J>o2 Jjtffc (^d->P1E6) fciO'Kt h-f > 
ir 'J > £ 1 ( ? n - > 4 B 4 ) tr-X*ffl^Tft!£it»*fTl,^ ISTT 

©SDS-PAGE/^ - F7y^^7 7-(-Lfc 0 

^CD^Sm. ImMMgC hifclil 0mMEDTAO^fn!:i.H>T^ jft fc 
h > -r- 'J > a 2 };l 1* t in. t h -i > -r 'J > yS J J/i 1* CD Ri £' - X" b „ a 2 • 
1 g G M. m - 0 1 • 1 gGfiffi*y-7ffiGB^-ro^'f^-ffi'&4*«i£j^£JM*l 

* ft* HO — iDtb»'*? - >h tl/co CffllSJfcte. glifctfij 1 4 (3) T#/cg 
ttBSWi:a2 • I g G S IS - /S l • I gGfigj^y^gSM^-ro^V^ 
-tt^ffcT* 5 mMWi 1 4 (4) ©*£mi*^-arT. ng 
£ !Bt © £ rt< I g G fi §1 F«S © >> x ;U 7 K ^^£^Lfcgc5£ ft ^£--<? & 

Uttffil 1 6 

3^->r>fC*t-r-2>a2 • J g G fi §1-/9 1 • I gGfiil+y^S&M^-rD^' 
^ y t ? ') y a 2 J3 1 (D V ft > Y'T* $> Z> 3 ? - ? y Z> a 2 • I g Gfi 

/Co 

£ "f . n -5 — y > (Cell matrix Type I 3 m g / m 1 ) £ 0 . 0 2 MBfc^?gfl£ 
T'O. lug / m 1 £ /«£ 3 -? K 3&f5 L . A / U - Mr 1 oOjtz 1 / -7 ;c 
^tLT4* , C. 1 6l|PlftfiL/; 0 ffit, n ^ - y > & ft £ ft 31 Bfe * U s PBS 
(-) T' 2 El J5fe ^ L T 4 1 f Q L n lift 1 « B S A - P B S gi-t 3 0 0 a \ / *? 

* ^At, § £ T 3 B# ^7" n y + >^ lfc 0 f d v * > PBS ( - ) T'2 
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S>J =t 3 -? > =J - h -fly- h *ttS» bto 

a 2 • I gGli-j8 1 • I gGil+^l^I^fD^'^-S^ft^ 
t>C HO i&m±m ( 1 0 0 a* 1 ) * 3 0 °C, 3 BfFiSRffc $ •& tz „ £f£*&x ^ftttl 

14 C/Ttct?!:, a 2 • I gGII-iS 1 • I gGII+y7i 

C © i3 , # 1 0 /i g/m 1 ffljit-f >f / 'J >a 2I«: ( ? o — > P 1 E 6 ) 
£ iii ^ > 7^ 'J > £ 1 Jjtffc ( ^ n - > 4 B 4 ) © # ??T\ fcitf 5mMEDT A 
© # # T T i3 t3T 55 :£ K Iffl * £ n r\: „ C © m ii. a 2 • 1 gGil-^ 1 • I g 

Z © 'it & a 2 $ l|I»T'*5:i> KB -f * > ^ t I ^ i£ © # » * * 8? 
^gj&ifll 1 7 

a4 • I gGIi-j8 1 • I gGS«+^7SeK^-rD^>f-r - IS ^ © 
^14 ^ :/ 7^ K © KJ f# <t ^ © Ifi « S 14 © I¥ tiD 

£-f\ SUfcflU 6 K *> ^ T flf 3H1 U:a4 • I g G a 81 - £ 1 • I g G ffi ® * / 7 

seM^^D^'-f^-^^^x stiit h i g g * p b s (-) m%t£iR& 
iz m m u . ^ n ti 4 °c . i 6 a$ is $> & u t y 5 * f- ^ ? •> + - ^ t~ ia *h -ft u 

J^H. fg^gr (Scott, J. K. and Smith, G. P. Science 249. 386-390 ( 1990)) l~- 

ft*tfc7r-^^yf- K5^7*7'i-*ftSl/, 0. 1 % B S AtfT B SS 
IftCilL/:. :©7 r-^^7°f F7-f 7'7 'J - tbIgG£30°C, 
3 m ffl K IZ £ -If T I g G tr^^tt^ 7 r - -^^7°f K^'SHX a 4 • 

1 gGIi-^ 1 • IgGK«*y-5£&«'^7 : -o^v-tt<&'f* < !:3 0 c C, 3 
Rfl S $ ■£ tz © t> 0. 1%B SAtWTB SfiilCJ;!) 2ii5ti|lT'\f 

K © ❖ * 0 . lM^Jyy - (pH2. 2) T « ffl » 01R U fco @ |R 

C © 7 r - -^£tg*S DU iB©*S-&»tt* * «s> K 2 © » 0 £ UT 's r- a ? 4 
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fET(i> ^7" d ^*-T ^- IE ft CD 7 r - : J K£> 1 0 m M E D T 

AS/cliO. 1 M/y ->>-lfil*S^T2tB-C8lUft, #^7"fF075; 
gelB?U£»#r U /Co ^© 9 8 o©IE?iJ ( B2 ?!l # 2 4 — 3 1 ) £ 3E 1 {C ^ L 

K@e?!l© I C5fl|^Sli:|iU:o 



1 





















PI m iS 'Hi 
IC50 ( u M ) 






E D T A 


Cys* 


He 


Pro 


Glu 


Leu 


He 


Val 


Cys* 


1 . 2 


2 


4 




Cys* 


Met 


Arg 


Tyr 


Thr 


Ser 


Ala 


Cys* 


2 . 3 


2 


5 




Cys* 


Glu 


Trp 


Met 


Lys 


Arg 


Phe 


Cys* 




2 


6 




Cys* 


Tyr 


Thr 


Thr 


Arg 


Leu 


Lys 


Cys* 




2 


7 


/ u > - & m 


Cys* 


Leu 


Arg 


Tyr 


Ser 


Val 


Pro 


Cys* 


1 . 8 


2 


8 




Cys* 


He 


Val 


Asn 


Arg 


Leu 


Gly 


Cys* 




2 


9 




Cys* 


Gly 


Leu 


Gin 


Ala 


Leu 


Pro 


Cys* 


1 0 


3 


0 




Cys* 


Lys 


Leu 


Lys 


Gly 


Thr 


Met 


Cys* 




3 


1 



CysfcCys*^:, ^x;b7 ^ K -g- £ ^ 



mmm i 8 

7^7"o^^f>lffl^yf Fifria 4 • I g Gli- )S 1 • I g Gi|+> 

0 0 g / m 1 t/jrSio^lHMLTllllSWQOilg^jia^^clp^fcic:^, PI 
#&f££^-f 4t"£-%£#*:o » & tl it & to © 9 . Norethynodrel ( S i g m a ), 
„ D-Penicillamine ( A 1 d r i c h ^ feigert, W. M. et al. Angew. Chem. In 
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t. Ed. Eng. 14, 330-336 (1975)). r -2-Naphthyl butyric acid (Fieser, L. 
F. J. Am. Chem. Soc. 70, 3197-3203 (1948)). 1 - Adaman taneace t ic acid (A 
1 d r i c h) 04^0g^i#gtt^$2[:^ Uto 



m 2 



it<k%a% zH/i 


I ( 


u 


g /m 1 ) 




( % ) 


Norethynodrel 




5 


0 


2 


8 


D-Penicil lamine 




5 


0 


5 


1 


r -2-Naphthyl butyric acid 


1 


0 


0 


3 


7 


1 - Adamantaneacet ic acid 


1 


0 


0 


6 


5 



mmm i 9 

a 2 • I g G mm - £ 1 • I sGfiffi+y^SaSf's-rD^'-fv-tS^flc'J^V 
- A CD frig 

Martin £ CD & (Martin, F.J. et al. Biochemistry. 20, 4229, ( 1981 )){C^ 
-o X 'J t° V - A^-fFS Ifco * -T\ $ )\y Y << iV * X 7 r ^ ^ ^ * / - T 

i > ( D P P E . Sigma) iZ ~%imffi.M N Z. ? is > 4 i ; J JU3~ ( 2 - t° M i? )V 
■J?-*) 7° □ t° * * - h (SDPD. S i gma) ^1 l^t gtt^t S H A 
L n t° 'J ;u >> ^ 7° d tf ;t j=. ;U i? /•? i h ;L- * x 7 7 f ^ ;i/'x 9 J — >vt l 
> (PDP-DPPE) ^ftllfco COPDP-DPPEi, ✓ ■? = ;u H-f ;i/ * 
X7 7 ^^^3 'J > (DPPC) . 3 l/XfD-;l/^fi^LTlf 7 ;L-A^i 

7 - A £ f# /c (PDP-DPPE ^5 V-A) 0 ft K . a 2 • 1 g G fi SI - yS 1 

li5t H gG (Cappe 1) <£HepesMffi?&( 100mM Hepes, 150mM NaC 
1 pH8. 0) izmm L> SDPD^JB^T 3 0^riS£^t/;i, EiS** P D - 1 
O^vA (7r^-7->T) C7^7n, 0. 1 M ft Bt - ft K MJ £ A ft « ift (p 
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H5. 5) x-mta Ltz 0 ^fffi^ir. x?^ h - ji'&tiiTLT 2 o ^pimis\ n 

SPD-1 0 *7 Ai:7^7^f I, H e p e s m.Wffi. ( lOOmM Hepes. 150mM NaCl 
pH8.0)T?gtt}L. S D P Diia 2 • I gGI|-^ 1 • I fiGI«+^7ia 
m^"r a ? j ^ -U&foZniZo C CD S D P D m L fz a ^ - t 
PDP-DPPE 'Jt:V-A^IigT2 4 W E J£ 3 -b 7 7 d - X 4 B A 7 A 
(S i gma) T^iL, t° - ? # M ^ t> a 2 • I gGll-M • I g Gii 

■J#y-A_Lffia2- I gGIl-^ 1 • I gGII + y 7l&StAf □^'f 
■v — ffi^4*©fe^Jlli, SDS-PACE/^7->-jfe68, f>^M-?- 
(ATTO) K «fc 9 J£« L . 1 ra g/m 1 t Ltz a 

m. m 0 I 2 0 

a 2 • I g Gli- j3 1 • 1 g G ffi gi + ^ ^ W ^ □ ^* "? - IK 1* 'J 
V-A^lmMEDTA-t-WPBS (-) K # ffc L- © £ . in. t b 4 > V V > 
a 2 fcttfc (^D->P1E6) 2 & ?jt t h ^ > 'J > ,3 1 ftffc ( ^ o - > 4 
B4) i^«aT'3 07>MSJEE$-a:fco £ J« > 15 000rpmT' 1 0 7>H'i8'fc#lSI 
1 mME DTAtlPBS (-) TiSfe^SK f^ilCWISSi U;„ C 41K , 2 
&fcU*£ IT, FIT C*If&fcW^X 1 g Gfitft (Cappel 10/zg/ml) 
*AntIfiT'3 0»l5£^/:„ P « K ifi # SI K «fc 0 «fe # U 7 

d - it h ^ (EL ITE, C o u 1 t e r ) KtiHSUfc. 

fl£ U tz. 0 

mmm 2 1 

a2 • I g Gii - ^ 1 • I sGI«+y 7lSJjAf □^'f7-tt^#H7 

— A CD 3 5> — > ^ CD M S 1£ 

3 7 - -7* > (Cell matrix Type! 3mg/m 1 ) * 0 . 0 2 M^KiiT'tlR 
-fAyyiz-l-Cl 00/i 1/^ ;UAft. 4 °C. 16 D#H^S L fc 0 
^ n z> — ? U PBS (-) T 2 ®?5fe^ U T fn IKl£tt 
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l«BSA-PBSgi^ 3 0 0 // 1 / -7 x ;U A tU Ifit'3lfll7D 7 + 
Lfz 0 7' a v * > ?"ik, PBS (-) T2S'J >Xlt, 3 7 - ^ > 3 - |- 7* 1/ 

jEtt h ttt ( ^ a - • + > ^tt ) - fcitf7*>t*;by7>K77^- 
^ S. (5/t7-) iftL^ ( a T'tt ) * flt t h I g Glitftt7'DT^ > 

A (Cck 9 (RiRj&S U/c©^ PBS (-) i:*tUt 2 4 0$ilff L> #W£*lT 
l^^xy|tMJ7A^|*Lt 0 {£fflOt(C, C a 4 * > $i £ ZfM g 4 * M. 
ffi*Jlllffi^©*.aKJ»^3J- yitS^^i-r-S/cto. I^SSC a C 1 2*1.2raM, 
MgC I 2 £ 0. 2 m M £ £ cfc •? K 2fU ;i /c 0 »>f*>affi£iHfiUfc©-&©jEfiffc 
Mfa^> fcJ:0 ; 7^>t , ';b7'7>F7 7^^-^5llli^a 2 • 1 g G S « - £ 
1 • I g Gii+y 7lSI^f D^'^T-1^# 'J ^"7 - At/;« t h 1 g G 
ij V - A *< 1 ~ 1 0 0 n g / m 1 3i & t t£ Z X O K MM Ltz a Z <D 8£ ffl M 

>3 - |-7°l/- l-C> 1 0 0 fi 1 / w e 1 I foAtl/Co 7° 1/ - h > 

1 OOHIE/^©lE«!:-73fe#Tx IST1 5 ^ Iffl 
RES £ -fr /Co SJ£&. 'J#7-A*PB« ( 1. 2m M C a C 1 2. 0. 2m M 

M g C 1 2 . 1%BSA#WPBS. pH7. 4)Ti5b^l^*L. 1 % ? * JU 
Tfrr tF-PBS Tlflt 3 0 Lto ®5E&. S&£ttB S A - P B S 

iIt-fSlM7D 7 + >/l/:o 1 6 i:f ot, ljfcjftfrt 

;U * * •> ^ - -t? <!: K JE $ TB SilgTift^l/Co SI t LT 

t^h7x-l/>^7; > 3r #Q ;L ^ ?6fei 4 9 0 n m ti^S^II^ L 5 m 
M E D T A 5 m M , >f / 'J >o 2Jt# ( ? d - >P 1 E 6, 10^g/m 

1) <hl;t^>7^l)>£li/ttt:(?n[->4B4. 10jt/g/ml)*??T©$J 

& * & ft -r s ib « x *> e. a* b to 'j *° v - a m m m t m m. t- i 5 # h e $ tz & > 

t h 1 gG 'J t!7-Affl37-f>^Ofe^liji6*l<£^i<, a 2 • I g Gil 
- fi 1 • I gGIl + y ^I&f'Nf o^'-f T-l^^H^y-ACn^-^fy 

^o&4rttm&tfL&toKi*ijaistio z> * y ^ fry' y F7 7 n-^5Ai*ffl 

l^fc»^t>H*f-*S^tfco 3 £>k* IE 3? Ilti: a 2 • I g GI« - £ 1 . I 
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gGBi£+^75&W^^n^'-rv-&-£te l J;f°V-A£3 o n g/m 1 M z. fz 
m&^&h>tlZ=i7-?>^<D%k&ii., ft -f jJ- > * U - h #0 T' -5> E D T A J; 

uttrtfroasnptr «k u %±i=Bi* s nfco £ a w b * > * # © Jfo 

SStCfc^Ta 2 • I g G S - £ 1 • I gGfi«[*>5gfiH^7 : -Di^'fv- 

& to y tJ? v - a # jfa/h £ ft m iz a 5 - y > it -f z> z. t *■ ^ L t & »j . & * 
jfa/htKGD-f-t^^ <t ^liBSBtto^-^ 'J > I* M iz «9 

■5<5-«t*3SK^'»L;teo 7 * > ;l/ 7* ^ > K 7 y ^ * - * S if! * ~C 

Utttti 2 2 

a 2 • 1 g g mm - 0 1 - 1 g g mm* t =? w&w^t a ?*-r ^ u * v 

7*'f^ft> /< -X5'f K ( 4 > ? — J 1 v K\ 8"Jx;bS» 7° 7 X ^ -y ? M ) 

<d ^ i ;u © >^ ^ u ^ - y > m m 5 # 1 £ x ^ -y uti 6 ra # b & > zfc * l , 

7'o7 + /^iI^ bfco ^ K , d © x v -f K iz . H ifc 09 2 1 (r 2£ l; t IE ?&■ t h 
jftt^5Ca2 • I g G Kfflt- jS 1 • I gGffim+y^S6M / \7 = -D^''rv-^-g-#: 
0 n g/m 1 ® & ^ Jg <t ft 6 9 K f® L , 2 0 0 V 1 / -7 i ^ 

7* a -y ^ > L /Co RCs 1 &$t# £ LT hT;*-f- >89ftlft 

37-y/ii:IS^lfco2 • I gGIfi-j81 • I gGl«+y 7S6 

t h 1 gG'JIV-ATii, 3 -7 — ff > u — h S|5 CD * i}< M £ tl ft ^ J)U a 
2 • I gGfiil-ySl • I g Gli+^ 7iai^ro^^-7-l^ft'J*V- 
n^-yvn-MfC^^C^fe^igfeton/Co -o T > a 2 • I gGffi 
«-jS 1 • I gGI)B+y 5iaSt^fn^>f7-a^#'J#V-Ali, a ^ - 
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r- ^ y ycfe^ts*B*-f > r- y > <t y # > Kt©s^*iaft5iiiH©R 

So ^>^^y>a2^i-^3E£^'Dyy>'^yvgs , M'\7 i D^'i'-7- 
KitLTfijfflT^So.sii:, ibi us n -7 h y -y^xosBajsmfc©*— * y > ^ 
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se?y#^ : i 

Ifi^lJ CDS $ : 4228 

mm (dm : « 
ae m 

ATG TTC CCC ACC GAG AGC GCA TGG CTT GGG AAG CGA GGC GCG AAC CCG 48 

Met Phe Pro Thr Glu Ser Ala Trp Leu Gly Lys Arg Gly Ala Asn Pro 

-35 -30 -25 

GGC CCC GAA GCT GCA CTC CGG GAG ACG GTG ATG CTG TTG CTG TGC CTG 96 

Gly Pro Glu Ala Ala Leu Arg Glu Thr Val Met Leu Leu Leu Cys Leu 

-20 -15 -10 

GGG GTC CCG ACC GGC AGG CCT TAC AAC GTG GAC ACT GAG AGC GCG CTG 144 

Gly Val Pro Thr Gly Arg Pro Tyr Asn Val Asp Thr Glu Ser Ala Leu 

-5 15 

CTT TAC CAG GGC CCC CAC AAC ACG CTG TTC GGC TAC TCG GTC GTG CTG 192 

Leu Tyr Gin Gly Pro His Asn Thr Leu Phe Gly Tyr Ser Val Val Leu 

10 15 20 25 

CAC AGC CAC GGG GCG AAC CGA TGG CTC CTA GTG GGT GCG CCC ACT GCC 240 

His Ser His Gly Ala Asn Arg Trp Leu Leu Val Gly Ala Pro Thr Ala 

30 35 40 

AAC TGG CTC GCC AAC GCT TCA GTG ATC A AT CCC GGG GCG ATT TAC AGA 288 

Asn Trp Leu Ala Asn Ala Ser Val He Asn Pro Gly Ala He Tyr Arg 

45 50 55 

TGC AGG ATC GGA AAG A AT CCC GGC CAG ACG TGC GAA CAG CTC CAG CTG 336 

Cys Arg lie Gly Lys Asn Pro Gly Gin Thr Cys Glu Gin Leu Gin Leu 

60 65 70 

GGT AGC CCT A AT GGA GAA CCT TGT GGA AAG ACT TGT TTG GAA GAG AGA 384 

Gly Ser Pro Asn Gly Glu Pro Cys Gly Lys Thr Cys Leu Glu Glu Arg 

75 80 85 
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GAC A AT CAG 

Asp Asn Gin 
90 

GGA TCC ATC 

Gly Ser He 

AAG AAT GAA 
Lys Asn Glu 

GAT TTA CGA 
Asp Leu Arg 
140 

TAT GTG AAA 
Tyr Val Lys 
155 

TCC AGT TTT 
Ser Ser Phe 
170 • 

TCT TAC TGG 
Ser Tyr Trp 

TAC AAG GCT 
Tyr Lys Ala 

TTA GGA TAT 
Leu Gly Tyr 
220 

GAA GTA GTC 
Glu Val Val 
235 




TGG TTG GGG GTC ACA 
Trp Leu Gly Val Thr 
95 

GTG ACT TGT GGG CAT 
Val Thr Cys Gly His 
110 

AAT AAG CTC CCC ACT 
Asn Lys Leu Pro Thr 
125 

ACA GAA CTG AGT AAA 
Thr Glu Leu Ser Lys 
145 

AAA TTT GGA GAA AAT 
Lys Phe Gly Glu Asn 
160 

TAC ACA AAG GAT TTA 
Tyr Thr Lys Asp Leu 
175 

ACT GGC TCT CTT TTT 
Thr Gly Ser Leu Phe 
190 

TTT TTA GAC AAA CAA 
Phe Leu Asp Lys Gin 
205 

TCA GTC GGA GCT GGT 
Ser Val Gly Ala Gly 
225 

GGA GGA GCT CCT CAA 
Gly Gly Ala Pro Gin 
240 



CTT TCC AG A CAG CCA 
Leu Ser Arg Gin Pro 
100 

AG A TGG AAA AAT ATA 
Arg Trp Lys Asn lie 
115 

GGT GGT TGC TAT GGA 
Gly Gly Cys Tyr Gly 
130 

AGA ATA GCT CCG TGT 
Arg He Ala Pro Cys 
150 

TTT GCA TCA TGT CAA 
Phe Ala Ser Cys Gin 
165 

ATT GTG ATG GGG GCC 
I le Val Met Gly Ala 
180 

GTC TAC AAT ATA ACT 
Val Tyr Asn He Thr 
195 

AAT CAA GTA AAA TTT 
Asn Gin Val Lys Phe 
210 

CAT TTT CGG AGC CAG 
His Phe Arg Ser Gin 
230 

CAT GAG CAG ATT GGT 
His Glu Gin lie Gly 
245 
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GGA GAA AAT 432 
Cly Glu Asn 
105 

TTT TAC ATA 480 
Phe Tyr lie 
120 

GTG CCC CCT 528 

Val Pro Pro 

135 

TAT CAA GAT 576 
Tyr Gin Asp 

GCT GGA ATA 624 
Ala Gly He 

CCA GGA TCA 672 
Pro Gly Ser 
185 

ACA AAT AAA 720 
Thr Asn Lys 
200 

GGA AGT TAT 768 

Gly Ser Tyr 

215 

CAT ACT ACC 816 
His Thr Thr 

AAG GCA TAT 864 
Lys Ala Tyr 
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ATA TTC AGC ATT 
He Phe Ser He 
250 

GGT AAA A AG CTT 
Gly Lys Lys Leu 

CTC AAT GCA GAT 
Leu Asn Ala Asp 
285 

AGC ACC ATC AGA 
Ser Thr I le Arg 
300 

TCG GGA GCA GTA 
Ser Gly Ala Val 
315 

AAA TAT GCT GCA 
Lys Tyr Ala Ala 
330 

GAC AAT GAT GGC 
Asp Asn Asp Gly 

GAC TTG CAA GGT 
Asp Leu Gin Gly 
365 

TCG TCA ACC TTC 
Ser Ser Thr Phe 
380 

TTA AGT ATG TTT 
Leu Ser Met Phe 
395 



GAT GAA AAA GAA 
Asp Glu Lys Glu 
255 

GGA TCG TAC TTT 
Gly Ser Tyr Phe 
270 

GGC TTC TCA GAT 
Gly Phe Ser Asp 

GAG GAA GGA AGA 
Glu Glu Gly Arg 
305 

ATG AAT GCA ATG 
Met Asn Ala Met 
320 

AGA TTT GGG GAA 
Arg Phe Gly Glu 
335 

TTT GAA GAT GTT 
Phe Glu Asp Val 
350 

GCT ATT TAT ATT 
Ala He Tyr He 

TCA CAG AGA ATT 
Ser Gin Arg He 
385 

GGA CAG TCT ATA 
Gly Gin Ser He 
400 



CTA AAT ATC TTA 
Leu Asn He Leu 
260 

GGA GCT TCT GTC 
Gly Ala Ser Val 
275 

CTG CTC GTG GGA 
Leu Leu Val Gly 
290 

GTG TTT GTG TAC 
Val Phe Val Tyr 

GAA AC A AAC CTC 

Glu Thr Asn Leu 
325 

TCT ATA GTT AAT 

Ser lie Val Asn 
340 

GCT ATC GGA GCT 

Ala He Gly Ala 
355 

TAC AAT GGC CGT 

Tyr Asn Gly Arg 
370 

GAA GGA CTT CAG 

Glu Gly Leu Gin 

TCA GGA CAA ATT 
Ser Gly Gin lie 
405 



CAT GAA ATG AAA 
His Glu Met Lys 
265 

TGT GCT GTG GAC 
Cys Ala Val Asp 
280 

GCA CCC ATG CAG 1 
Ala Pro Met Gin 
295 

ATC AAC TCT GGC 1 
lie Asn Ser Gly 
310 

GTT GGA AGT GAC 1 
Val Gly Ser Asp 

CTT GGC GAC ATT 1 
Leu Gly Asp He 
345 

CCA CAA GAA GAT 1 
Pro Gin Glu Asp 
360 

GCA GAT GGG ATC 1 
Ala Asp Gly He 
375 

ATC AGC AAA TCG 1 
lie Ser Lys Ser 
390 

GAT GCA GAT AAT 1 
Asp Ala Asp Asn 
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AAT GGC TAT 

Asn Gly Tyr 
410 

GTC TTG CTA 

Val Leu Leu 

CAC CCT GAG 
His Pro Glu 

TGG CCT TCT 

Trp Pro Ser 
460 

A AG C A A CTT 

Lys Glu Val 
475 

GTG AAC AG A 

Val Asn Arg 
490 

GGA ACT TCT 

Gly Thr Ser 

GCT AAC TGT 
Ala Asn Cys 

ATC CTC ACC 
lie Leu Thr 
540 

GTC ATC ACT 
Val lie Ser 
555 




GTA GAT GTA GCA GTT 

Val Asp Val Ala Val 
415 

AGG ACA AGA CCT GTA 

Arg Thr Arg Pro Val 
430 

TCA GTA AAT AGA ACG 

Ser Val Asn Arg Thr 
445 

GTG TGC ATA GAT CTA 

Val Cys I le Asp Leu 
465 

CCA CCT TAC ATT GTT 

Pro Gly Tyr He Val 
480 

A A G GCA GAG TCT CCA 

Lys Ala Glu Ser Pro 
495 

GAC GTG ATT ACA GGA 

Asp Val lie Thr Gly 
510 

AGA ACA CAT CAA GCA 

Arg Thr His Gin Ala 
525 

CCA ATT CAG ATT GAA 

Pro lie Gin He Glu 
545 

AAA CGA AGT ACA GAG 

Lys Arg Ser Thr Glu 
560 



GGT GCT TTT CGG TCT 
Gly Ala Phe Arg Ser 
420 

GTA ATT GTT GAC GCT 
Val He Val Asp Ala 
435 

AAA TTT GAC TGT GTT 
Lys Phe Asp Cys Val 
450 

ACA CTT TGT TTC TCA 
Thr Leu Cys Phe Ser 
470 

TTG TTT TAT AAC ATG 
Leu Phe Tyr Asn Met 
485 

CCA AGA TTC TAT TTC 
Pro Arg Phe Tyr Phe 
500 

AGC ATA CAG GTG TCC 
Ser I le Gin Val Ser 
515 

TTT ATG CGG AAA GAT 
Phe Met Arg Lys Asp 
530 

GCT GCT TAC CAC CTT 
Ala Ala Tyr His Leu 
550 

GAA TTC CCA CCA CTT 
Glu Phe Pro Pro Leu 
565 
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GAT TCT GCT 1392 
Asp Ser Ala 
425 

TCT TTA AGC 1440 
Ser Leu Ser 
440 

GAA AAT GGA 1488 

Glu Asn Gly 

455 

TAT AAG GGC 1536 
Tyr Lys Gly 

AGT TTG GAT 3 584 
Ser Leu Asp 

TCT TCT AAT 1632 

Ser Ser Asn 
505 

AGC AGA GAA 1680 

Ser Arg Glu 
520 

GTG CGG GAC 1728 

Val Arg Asp 

535 

GGT CCT CAT 1776 

Gly Pro His 

CAG CCA ATT 1824 
Gin Pro lie 
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CTT CAG CAG AAG AAA GAA AAA GAC ATA ATG AAA AAA ACA ATA AAC TTT 1872 

Leu Gin Gin Lys Lys Glu Lys Asp Tie Met Lys Lys Thr lie Asn Phe 

570 575 580 585 

GCA AGG TTT TGT GCC CAT GAA AAT TGT TCT GCT GAT TTA CAG GTT TCT 1920 

Ala Arg Phe Cys Ala His Glu Asn Cys Ser Ala Asp Leu Gin Val Ser 

590 595 600 

GCA AAG ATT GGG TTT TTG AAG CCC CAT GAA AAT AAA ACA TAT CTT GCT 1968 

Ala Lys lie Gly Phe Leu Lys Pro His Glu Asn Lys Thr Tyr Leu Ala 

605 610 61 5 

GTT GGG ACT ATG AAG ACA TTG ATG TTG AAT GTG TCC TTG TTT AAT GCT 2016 

Val Gly Ser Met Lys Thr Leu Met Leu Asn Val Ser Leu Phe Asn Ala 

620 625 630 

GGA GAT GAT GCA TAT GAA ACG ACT CTA CAT GTC AAA CTA CCC GTG GGT 2064 

Gly Asp Asp Ala Tyr Glu Thr Thr Leu His Val Lys Leu Pro Val Gly 

635 640 645 

CTT TAT TTC ATT AAG ATT TTA GAG CTG GAA GAG AAG CAA ATA AAC TGT 2112 

Leu Tyr Phe He Lys lie Leu Glu Leu Glu Glu Lys Gin lie Asn Cys 

650 655 660 665 

GAA GTC ACA GAT AAC TCT GGC GTG CTA CAA CTT GAC TGC ACT ATT GGC 216 0 

Glu Val Thr Asp Asn Ser Gly Val Val Gin Leu Asp Cys Ser lie Gly 

670 675 680 

TAT ATA TAT GTA GAT CAT CTC TCA AGG ATA GAT ATT AGC TTT CTC CTG 2208 

Tyr He Tyr Val Asp His Leu Ser Arg lie Asp lie Ser Phe Leu Leu 

685 690 695 

GAT GTG AGC TCA CTC AGC AGA GCG GAA GAG GAC CTC ACT ATC ACA GTG 2256 

Asp Val Ser Ser Leu Ser Arg Ala Glu Glu Asp Leu Ser lie Thr Val 

700 705 710 

CAT GCT ACC TGT GAA AAT GAA GAG GAA ATG GAC AAT CTA AAG CAC AGC 2304 

His Ala Thr Cys Glu Asn Glu Glu Glu Met Asp Asn Leu Lys His Ser 

715 720 725 
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AG A GTG ACT 
Arg Val Thr 
730 

CAT GGG TTT 
His Gly Phe 

AAT GAG CCT 
Asn Glu Pro 

GTT ATC AAC 
Val He Asn 
780 

ATG GTA CCA 
Met Val Pro 
795 

TTG GAT GTC 
Leu Asp Val 
810 

AGA GTG TGT 
Arg Val Cys 

GGC ATA GTC 
Gly lie Val 

ATA AAA GCT 
He Lys Ala 
860 

ATG GAA AGT 
Met Glu Ser 
875 




GTA GCA ATA CCT TTA 
Val Ala He Pro Leu 
735 

GTA AAC CCA ACT TCA 
Val Asn Pro Thr Ser 
750 

GAA ACG TGC ATG GTG 
Glu Thr Cys Met Val 
765 

ACT GGC AAT ACT ATG 
Thr Gly Asn Ser Met 
785 

AAT TCT TTT AGC CCC 
Asn Ser Phe Ser Pro 
800 

CAG ACT ACT ACT GGA 
Gin Thr Thr Thr Gly 
815 

GCA TTA GAG CAG CAA 
Ala Leu Glu Gin Gin 
830 

CGG TTC TTG TCC AAG 
Arg Phe Leu Ser Lys 
845 

GAT CCA CAT TGT TTA 
Asp Pro His Cys Leu 
865 

GGA AAA GAA GCC AGT 
Gly Lys Glu Ala Ser 
880 



AAA TAT GAG GTT AAG 
Lys Tyr Glu Val Lys 
74 0 

TTT GTG TAT GGA TCA 
Phe Val Tyr Gly Ser 
755 

GAG AAA ATG AAC TTA 
Glu Lys Met Asn Leu 
770 

GCT CCC AAT GTT AGT 
Ala Pro Asn Val Ser 
790 

CAA ACT GAT AAG CTG 
Gin Thr Asp Lys Leu 
805 

GAA TGC CAC TTT GAA 
Glu Cys His Phe Glu 
820 

AAG AGT GCA ATG CAG 
Lys Ser Ala Met Gin 
835 

ACT GAT AAG AGG CTA 
Thr Asp Lys Arg Leu 
850 

AAT TTC TTG TGT AAT 
Asn Phe Leu Cys Asn 
870 

GTT CAT ATC CAA CTG 
Val His He Gin Leu 
885 
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CTG ACT GTT 235 2 
Leu Thr Val 
74-5 

AAT GAT GAA 2400 
Asn Asp Glu 
760 

ACT TTC CAT 2448 

Thr Phe His 

775 

GTG GAA ATA 2496 
Val Glu He 

TTC AAC ATT 2588 
Phe Asn lie 

AAT TAT CAA 2 59 2 
Asn Tyr Gin 
825 

ACC TTG AAA 2 64 0 
Thr Leu Lys 
840 

TTG TAC TGC 2688 

Leu Tyr Cys 

855 

TTT GGG AAA 2736 
Phe Gly Lys 

GAA GGC CGG 2784 
Glu Gly Arg 
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CCA TCC ATT TTA GAA ATG GAT GAG ACT TCA GCA CTC A AG TTT GAA ATA 2832 

Pro Ser lie Leu Glu Met Asp Glu Thr Ser Aia Leu Lys Phe Giu lie 

890 895 900 905 

AGA GCA ACA GGT TTT CCA GAG CCA A AT CCA AGA GTA ATT GAA CTA AAC 2880 

Arg Ala Thr Gly Phe Pro Glu Pro Asn Pro Arg Val lie Glu Leu Asn 

910 915 920 

AAG GAT GAG A AT GTT GCG CAT GTT CTA CTG GAA GGA CTA CAT CAT CAA 2928 
Lys Asp Glu Asn Val Ala His Val Leu Leu Glu (My Leu His His Gin 

925 930 935 

AGA CCC AAA CGT TAT TTC ACG GAT CCC GAG CTGCTGGAAG CAGGCTCAGC 2978 
Arg Pro Lys Arg Tyr Phe Thr Asp Pro Glu 

940 945 
GCTCCTGCCT GGACGCATCC CGGCTATGCA GCCCCAGTCC AGGGCAGCAA GGCAGGCCCC 3038 
GTCTGCCTCT TCACCCGG AG CCTCTGCCCG CCCCACTCAT GCTCAGGGAG AGGGTCTTCT 3098 
GGCT TTTTCC CAGGCTCTGG GCAGGCACAG GCTAGGTGCC CCTAACCCAG GCCCTGCACA 3158 
CAAAGGGGCA GGTGCTGGGC TCAG ACCTGC CA AG AGCCAT ATCCGGG AGG ACCCTGCCCC 3218 
TGACCTAAGC CCACCCCAAA GGCCAA ACTC TCCACTCCCT CAGCTCGGAC ACCTTCTCTC 3278 
CTCCCAG ATT CCAGTAACTC CCAATCTTCT CTCTGCA GAG CCC AAA TCT TGT GAC 3333 

Glu Pro Lys Ser Cys Asp 
950 

AAA ACT CAC ACA TGC CCA CCG TGC CCA GGT AAGCC AG CCCAGGCCTC 3380 
Lys ThrHis Thr Cys Pro Pro Cys Pro 

955 960 
GCCCTCCAGC TCAAGGCGGG ACAGGTGCCC TAGAGTAGCC TGCATCCAGG GACAGGCCCC 3440 
AGCCGGGTGC TGACACGTCC ACCTCCATCT CTTCCTCA GCA CCT GAA CTC CTG 3493 

Ala Pro Glu Leu Leu 
965 

GGG GGA CCG TCA GTC TTC CTC TTC CCC CCA AAA CCC AAG GAC ACC CTC 3541 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
970 975 980 
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ATG ATC TCC CGG ACC CCT GAG GTC ACA TGC GTG GTG GTG GAC GTG AGC 3589 
Met lie Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 

985 990 995 

CAC GAA GAC CCT GAG GTC A AG TTC AAC TGG TAC GTG GAC GGC GTG GAG 3637 
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
1000 1005 1010 1015 

GTG CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG CAG TAC AAC AGC ACG 3685 
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr 

1020 1025 1030 

TAC CGG GTG GTC AGC GTC CTC ACC GTC CTG CAC CAG GAC TGG CTG AAT 3733 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn 

1035 1040 1045 

GGC AAG GAG TAC AAG TGC AAG GTC TCC AAC AAA GCC CTC CCA GCC CCC 3781 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 

1050 1055 1060 

ATC GAG AAA ACC ATC TCC AAA GCC AAA GGTGGG ACCC GTGGGGTGCG 3828 
He Glu Lys Thr He Ser Lys Ala Lys 

1065 1070 
AGGGCCACAT GGACAGAGGC CGGCTCGGCC CACCCTCTGC CCTGAGAGTG ACCGCTGTAC 3888 
CAACCTCTGT CCTACA GGG CAG CCC CGA GAA CCA CAG GTG TAC ACC CTG 3937 

Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu 
1075 1080 
CCC CCA TCC CGG GAT GAG CTG ACC AAG AAC CAG GTC AGC CTG ACC TGC 3985 
Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys 

1085 1090 1095 

CTG GTC AAA GGC TTC TAT CCC AGC GAC ATC GCC GTG GAG TGG GAG AGC 4033 
Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala Val Glu Trp Glu Ser 
1100 1105 1110 1115 
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AAT GGG CAG CCG GAG AAC AAC TAC A AG ACC ACG CCT CCC GTG CTG GAT 4081 

Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 

1120 1125 1130 

TCC GAC GGC TCC TTC TTC CTC TAC AGC AAG CTC ACC GTG GAC AAG AGC 4129 

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 

1135 1140 1145 

AGG TGG CAG CAG GGG AAC GTC TTC TCA TGC TCC GTG ATG CAT GAG GCT 4177 

Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala 

1150 1155 1160 

CTG CAC AAC CAC TAC ACG CAG AAG AGC CTC TCC CTG TCT CCG GGT AAA 4225 

Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 

1165 1170 1175 

TGA 4228 



: 2 

E?U CDS £ : 3463 

mmcnw. : mm 
mm 

ATG AAT TTA CAA CCA ATT TTC TGG ATT GGA CTG ATC AGT TCA GTT TGC 48 

Met Asn Leu Gin Pro lie Phe Trp lie Gly Leu lie Ser Ser Val Cys 

-20 -15 -10 -5 

TGT GTG TTT GCT CAA ACA GAT GAA AAT AGA TGT TTA AAA GCA AAT GCC 96 

Cys Val Phe Ala Gin Thr Asp Glu Asn Arg Cys Leu Lys Ala Asn Ala 

1 5 10 

AAA TCA TGT GGA GAA TGT ATA CAA GCA GGG CCA AAT TGT GGG TGG TGC 144 

Lys Ser Cys Gly Glu Cys He Gin Ala Gly Pro Asn Cys Gly Trp Cys 

15 20 25 

ACA AAT TCA ACA TTT TTA CAG GAA GGA ATG CCT ACT TCT GCA CGA TGT 192 

Thr Asn Ser Thr Phe Leu Gin Glu Gly Met Pro Thr Ser Ala Arg Cys 
30 35 40 
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GAT GAT TTA 

Asp Asp Leu 
45 

GAA AAT CCC 

Glu Asn Pro 

AAC CGT AGC 
Asn Arg Ser 

CAG ATC CAA 
Gin He Gin 
95 

CAG ACA TTT 
Gin Thr Phe 
110 

CTC TAC TAC 
Leu Tyr Tyr 
125 

AAT GTA AAA 
Asn Val Lys 

ACT TCG GAC 
Thr Ser Asp 

ATG CCT TAC 
Met Pro Tyr 
175 

ACT GAA CAG 
Ser Glu Gin 
190 




GAA GCC TTA AAA AAG 
Glu Ala Leu Lys Lys 
50 

AGA GGC TCC AAA GAT 
Arg Gly Ser Lys Asp 
65 

AAA GGA ACA GCA GAG 
Lys Gly Thr Ala Glu 
80 

CCA CAG CAG TTG GTT 
Pro Gin Gin Leu Val 
100 

ACA TTA AAA TTC AAG 
Thr Leu Lys Phe Lys 
115 

CTT ATG GAC CTG TCT 
Leu Met Asp Leu Ser 
130 

ACT CTT GGA ACA GAT 
Ser Leu Gly Thr Asp 
145 

TTC AGA ATT GGA TTT 
Phe Arg He Gly Phe 
160 

ATT AGC ACA ACA CCA 
He Ser Thr Thr Pro 
180 

AAC TGC ACC ACC CCA 
Asn Cys Thr Thr Pro 
195 



AAG GGT TGC CCT CCA 
Lys Gly Cys Pro Pro 
55 

ATA AAG AAA AAT AAA 
I le Lys Lys Asn Lys 
70 

AAG CTC AAG CCA GAG 
Lys Leu Lys Pro Glu 
85 

TTG CGA TTA AGA TCA 
Leu Arg Leu Arg Ser 
105 

AGA GCT GAA GAC TAT 
Arg Ala Glu Asp Ty r 
120 

TAT TCA ATG AAA GAC 
Tyr Ser Met Lys Asp 
135 

CTG ATG AAT GAA ATG 
Leu Met Asn Glu Met 
150 

GGC TCA TTT GTG GAA 
Gly Ser Phe Val Glu 
165 

GCT AAG CTC AGG AAC 
Ala Lys Leu Arg Asn 
185 

TTT AGC TAC AAA AAT 
Phe Ser Tyr Lys Asn 
200 
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GAT GAC ATA 240 
Asp Asp lie 
60 

AAT GTA ACC 288 
Asn Val Thr 
75 

GAT ATT CAT 336 
Asp He His 
90 

GGG GAG CCA 384 
Gly Glu Pro 

CCC ATT GAC 432 
Pro He Asp 

GAT TTG GAG 480 
Asp Leu Glu 
140 

AGG AGG ATT 52 8 

Arg Arg He 
155 

AAG ACT GTG 576 

Lys Thr Val 

170 

CCT TGC ACA 624 
Pro Cys Thr 

GTG CTC AGT 672 
Val Leu Ser 
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CTT ACT AAT AAA 
Leu Thr Asn Lys 
205 

ATA TCT GGA AAT 
lie Ser Gly Asn 

CAA GTT GCA GTT 
Gin Val Ala Val 
240 

CTG CTG GTG TTT 
Leu Leu Val Phe 
255 

AAA CTT GGT GGC 
Lys Leu Gly Giy 
270 

AAT AAT ATG TAC 
Asn Asn Met Tyr 
285 

CAC CTT GTC CAG 
His Leu Val Gin 

GTT ACT GAA GAA 
Val Thr Glu Glu 
320 

CCT AAG TCA GCA 
Pro Lys Ser Ala 
335 

CAG TTG ATC ATT 
Gin Leu He lie 
350 



GGA GAA GTA TTT 
Gly Glu Val Phe 
210 

TTG GAT TCT CCA 
Leu Asp Ser Pro 
225 

TGT GGA TCA CTG 
Cys Gly Ser Leu 

TCC ACA GAT GCC 
Ser Thr Asp Ala 
260 

ATT GTT TTA CCA 
lie Val Leu Pro 
275 

ACA ATG AGC CAT 
Thr Met Ser His 
290 

AAA CTG AGT GAA 
Lys Leu Ser Glu 
305 

TTT CAG CCT GTT 
Phe Gin Pro Val 

GTA GGA ACA TTA 
Val Gly Thr Leu 
340 

GAT GCA TAC AAT 
Asp Ala Tyr Asn 
355 



AAT GAA CTT GTT 
Asn Glu Leu Val 
215 

GAA GGT GGT TTC 
Glu Gly Gly Phe 
230 

ATT GGC TGG AGG 
He Gly Trp Arg 
245 

GGG TTT CAC TTT 
Gly Phe His Phe 

AAT GAT GGA CAA 
Asn Asp Gly Gin 
280 

TAT TAT GAT TAT 
Tyr Tyr Asp Tyr 
295 

AAT AAT ATT CAG 
Asn Asn lie Gin 
310 

TAC AAG GAG CTG 
Tyr Lys Glu Leu 
325 

TCT GCA AAT TCT 
Ser Ala Asn Ser 

TCC CTT TCC TCA 
Ser Leu Ser Ser 
360 



GGA AAA CAG CGC 
Gly Lys Gin Arg 
220 

GAT GCC ATC ATG 
Asp Ala lie Met 
235 

AAT GTT ACA CGG 
Asn Val Thr Arg 
250 

GCT GGA GAT GGG 
Ala Gly Asp Gly 
265 

TGT CAC CTG GAA 
Cys His Leu Glu 

CCT TCT ATT GCT 
Pro Ser lie Ala 
300 

ACA ATT TTT GCA 1 
Thr He Phe Ala 
315 

AAA AAC TTG ATC 1 
Lys Asn Leu I 1 e 
330 

AGC AAT GTA ATT 1 
Ser Asn Val He 
345 

GAA GTC ATT TTG 1 
Glu Val He Leu 
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GAA AAC 
Glu Asn 
365 

TGC AAG 
Cys Lys 

A AT ATT 
Asn lie 

AAT AAG 
Asn Lys 

GGC TTT 
Gly Phe 
430 
GAA TGC 
Glu Cys 
445 

AAT GGG 
Asn Gly 

GGT AGA 
Gly Arg 

GAT GCT 
Asp Ala 

GGA GAG 
Gly Glu 
510 



GGC AAA 
Gly Lys 

AAC GGG 
Asn Gly 

TCC ATT 

Ser lie 
400 

TGT CCA 

Cys Pro 
415 

ACG GAG 

Thr Glu 

CAA AGC 
Gin Ser 

ACA TTT 
Thr Phe 

CAT TGT 
His Cys 
480 
TAC TGC 
Tyr Cys 
495 

TGC GTC 
Cys Val 



TTG TCA 

Leu Ser 
370 

GTG AAT 

Val Asn 
385 

GGA GAT 

Gly Asp 

AAA AAG 
Lys Lys 

GAA GTA 
Glu Val 

GAA GGC 
Glu Gly 
450 
GAG TGT 
Glu Cys 
465 

GAA TGC 
Glu Cys 

AGG AAA 
Arg Lys 

TGC GGA 
Cys Gly 



GAA GGA 
Glu Gly 

GGA ACA 
Gly Thr 

GAG GTT 
Glu Val 

GAT TCT 
Asp Ser 
420 
GAG GTT 
Glu Val 
435 

ATC CCT 
He Pro 

GGC GCG 
Gly Ala 

AGC ACA 
Ser Thr 

GAA AAC 
Glu Asn 
500 
CAG TGT 
Gin Cys 
515 



GTA ACA 
Val Thr 

GGG GAA 
Gly Glu 
390 
CAA TTT 
Gin Phe 
405 

G AC AGC 
Asp Ser 

ATT CTT 
lie Leu 

GAA AGT 
Glu Ser 

TGC AGG 
Cys Arg 
470 
GAT GAA 
Asp Glu 
485 

AGT TCA 
Ser Ser 

GTT TGT 
Val Cys 



ATA AGT 

He Ser 
375 

AAT GGA 

Asn Gly 

GAA ATT 
Glu He 

TTT AAA 
Phe Lys 

CAG TAC 
Gin Tyr 
440 
CCC AAG 
Pro Lys 
455 

TGC AAT 
Cys Asn 

GTT AAC 
Val Asn 

GAA ATC 
Glu He 

AGG AAG 
Arg Lys 
520 



TAC AAA 
Tyr Lys 

AGA AAA 
Arg Lys 

AGC ATA 
Ser He 
410 
ATT AGG 
He Arg 
425 

ATC TGT 
He Cys 

TGT CAT 
Cys His 

GAA GGG 
Glu Gly 

AGT GAA 
Ser Glu 
490 
TGC AGT 
Cys Ser 
505 

AGG GAT 
Arg Asp 



TCT TAC 1200 
Ser Tyr 
380 

TGT TCC 1248 

Cys Ser 

395 

ACT TCA 1296 
Thr Ser 

CCT CTG 1344 
Pro Leu 

GAA TGT 1 
Glu Cys 

GAA GGA 
Glu Gly 
460 
CGT GTT 
Arg Val 
475 

GAC ATG 
Asp Met 

AAC AAT 
Asn Asn 

AAT ACA 
Asn Thr 
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AAT GAA ATT TAT TCT GGC 
Asn Glu lie Tyr Ser Gly 
525 530 
GAT AGA TCC AAT GGC TTA 
Asp Arg Ser Asn Gly Leu 
545 

CGT GTG TGT GAG TGC A AC 
Arg Val Cys Glu Cys Asn 
560 

TCT TTG GAT ACT AGT ACT 
Ser Leu Asp Thr Ser Thr 
575 

GGC CGG GGC ATC TGC GAG 
Gly Arg Gly lie Cys Glu 
590 

TTT CAA GGG CAA ACG TGT 
Phe Gin Gly Gin Thr Cys 
605 610 
GCT GAG CAT AAA GAA TGT 
Ala Glu His Lys Glu Cys 
625 

AAG AAA GAC ACA TGC ACA 
Lys Lys Asp Thr Cys Thr 
640 

GTA GAA AGT CGG GAC AAA 
Val Glu Ser Arg Asp Lys 
655 

TCC CAT TGT AAG GAG AAG 
Ser His Cys Lys Glu Lys 
670 



AAA TTC TGC GAG TGT GAT 

Lys Phe Cys Glu Cys Asp 
535 

ATT TGT GGA GGA AAT GGT 

He Cys Gly Gly Asn Gly 
550 

CCC AAC TAC ACT GGC AGT 

Pro Asn Tyr Thr Gly Ser 
565 

TGT GAA GCC AGC AAC GGA 

Cys Glu Ala Ser Asn Gly 
580 

TGT GGT GTC TGT AAG TGT 

Cys Gly Val Cys Lys Cys 

595 600 

GAG ATG TGT CAG ACC TGC 

Glu Met Cys Gin Thr Cys 
615 

GTT CAG TGC AGA GCC TTC 

Val Gin Cys Arg Ala Phe 
630 

CAG GAA TGT TCC TAT TTT 

Gin Glu Cys Ser Tyr Phe 
645 

TTA CCC CAG CCG GTC CAA 

Leu Pro Gin Pro Val Gin 
660 

GAT GTT GAC GAC TGT TGG 

Asp Val Asp Asp Cys Trp 

675 680 
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AAT TTC AAC TGT 1680 
Asn Phe Asn Cys 
540 

GTT TGC AAG TGT 1728 
Val Cys Lys Cys 
555 

GCA TGT GAC TGT 1776 
Ala Cys Asp Cys 
570 

CAG ATC TGC AAT 1824 

Gin lie Cys Asn 

585 

ACA GAT CCG AAG 1872 
Thr Asp Pro Lys 

CTT GGT GTC TGT 1920 
Leu Gly Val Cys 
620 

AAT AAA GGA GAA 1968 
Asn Lys Gly Glu 
635 

AAC ATT ACC AAG 2016 
Asn lie Thr Lys 
650 

CCT GAT CCT GTG 2064 

Pro Asp Pro Val 

665 

TTC TAT TTT ACG 2112 
Phe Tyr Phe Thr 
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TAT TCA GTG AAT GGG AAC AAC GAG GTC ATG GTT CAT GTT GTG GAG AAT 2160 

Tyr Ser Val Asn Gly Asn Asn Glu Val Met Val His Val Val Glu Asn 

685 690 695 700 

CCA GAG TGT CCC ACT GGT CCA GAG GAT CCC GAG CTGCTGGAAG CAGGCTCAGC 2213 

Pro Glu Cys Pro Thr Gly Pro Glu Asp Pro Glu 

705 710 
GCTCCTGCCT GCACGCATCC CGGCTATGCA GCCCCAGTCC AGGGCAGCAA GGCAGGCCCC 2273 
GTCTGCCTCT TCACCCGGAG CCTCTGCCCG CCCCACTCAT GCTCAGGGAG AGGGTCTTCT 2333 
GGCTTTTTCC CAGGCTCTGG GCAGGCACAG GCTAGGTGCC CCTAACCCAG GCCCTGCACA 2393 
CAAAGGGGCA GGTGCTGGGC TCAGACCTGC CAAGAGCCAT ATCCGGGAGG ACCCTGCCCC 2453 
TGACCTAAGC CCACCCCAAA GGCCAAACTC TCCACTCCCT CAGCTCGGAC ACCTTCTCTC 2513 
CTCCCAG ATT CCAGTAACTC CCAATCTTCT CTCTGCA GAG CCC AAA TCT TGT GAC 2568 

Glu Pro Lys Ser Cys Asp 
715 

AAA ACT CAC ACA TGC CCA CCG TGC CCA GGTAAGCCAG CCCAGGCCTC 2615 
Lys Thr His Thr Cys Pro Pro Cys Pro 

720 725 
GCCCTCCAGC TCA AGGCGGG ACAGGTGCCC TAG AGTAGCC TGCATCCAGG GACAGGCCCC 2675 
AGCCGGGTGC TGACACGTCC ACCTCCATCT CTTCCTCA GCA CCT GAA CTC CTG 2728 

Ala Pro Glu Leu Leu 
730 

GGG GGA CCG TCA GTC TTC CTC TTC CCC CCA AAA CCC A AG GAC ACC CTC 2776 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 

735 740 745 

ATG ATC TCC CGG ACC CCT GAG GTC ACA TGC GTG GTG GTG GAC GTG AGC 2824 
Met He Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 

750 755 760 

CAC GAA GAC CCT GAG GTC AAG TTC AAC TGG TAC GTG GAC GGC GTG GAG 2872 
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
765 770 775 

55 



WO 98/32771 PCT/JIP98/00370 



GTG CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG CAG TAC AAC AGC ACG 2920 

Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr 

780 785 790 795 

TAC CGG GTG GTC AGC GTC CTC ACC GTC CTG CAC CAG GAC TGG CTG AAT 2968 

Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn 

800 805 810 

GGC AAG GAG TAC AAG TGC AAG GTC TCC AAC AAA GCC CTC CCA GCC CCC 3016 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 

815 820 825 

ATC GAG AAA ACC ATC TCC AAA GCC AAA GGTGGG ACCC GTGGGGTGCG 3063 
He Glu Lys Thr He Ser Lys Ala Lys 

830 835 
AGGGCCACAT GGACAGAGGC CGGCTCGGCC CACCCTCTGC CCTGAGAGTG ACCGCTGTAC 3123 
CAACCTCTGT CCTACA GGG CAG CCC CGA G A A CCA CAG GTG TAC ACC CTG 3172 

Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu 
840 845 
CCC CCA TCC CGG GAT GAG CTG ACC AAG AAC CAG GTC AGC CTG ACC TGC 3220 
Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys 

850 855 860 

CTG GTC AAA GGC TTC TAT CCC AGC GAC ATC GCC GTG GAG TGG GAG AGC 3268 
Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glu Ser 

865 870 875 

AAT GGG CAG CCG GAG AAC AAC TAC AAG ACC ACG CCT CCC GTG CTG GAT 3316 
Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 
880 885 890 895 

TCC GAC GGC TCC TTC TTC CTC TAC AGC AAG CTC ACC GTG GAC AAG AGC 3364 
Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 
900 905 910 
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AGG TGG CAG CAG GGG AAC GTC TTC TCA TGC TCC GTG ATG CAT GAG GCT 

Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala 

915 920 925 

CTG CAC AAC CAC TAC ACG CAG A AG AGC CTC TCC CTG TCT CCG GGT AAA 

Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
930 935 940 

TGA 

E*!l#^ : 3 

I2?iJ©ft $ : 13 

se m © m •. t i / m 
mm 

Cys Leu His Gly Pro Glu lie Leu Asp Val Pro Ser Thr 
1 5 10 

# 

12 CD S $ : 31 

mm (Dm : mm 

h#ai?- : mm it 
mm&mm ■. m&mm ^-^dna 
mm 

GCGGATCCCG AGCTGCTGGA AGCAGGCTCA G 31 

rnrnm^- 5 

mm (DM £ : 27 

mm (dm ■. mm 



3412 



3460 



3463 
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h sH o - : mm ft 
nzmamm mo mm -s-j^dna 
ae m 

CCTCTAGACG GCCGTCGCAC TCATTTA 



se?y#-s§- : 6 

@fl?iJ©S $ : 73 

mnom : mm 
mom 

)- □ -J - : H £g # 

mmomm ■. mo mm ^-j&dna 
mm 

CTAGACCACC ATGTTCCCCA CCGAG AGCGC ATGGCTTGGG AAGCGAGGCG CGAACCCGGG 
CCCCGGAGCT GCA 



IE ?U : 7 

@tl?U©S £ : 65 

mm om -..mm 
mom. 

IBTUtDilS : mcomWt £-/£DNA 

GCTTCGGGGC CCGGGTTCGC GCCTCGCTTC CCA AGCCATG CGCTCTCGGT GGGGAACATG 
GTGGT 

rnmrn^- ■. 8 
se m a * £ : 5 1 

IS^J©^ : 

«®» : -*m 
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mmcomm m^mm £-$dna 
mm 

CTCCGGGAGA CGGTGATGCT GTTGCTGTGC CTGGGGGTCC CGACCGGCAG G 51 

Be^lJS-^ : 9 
Sfi^iJOft $ : 55 

mm com ■. mm 

mmnrnm ■. itonmrn -^^dna 
mm 

CCTGCCGGTC CGGACCCCCA GGCACAGCAA CAGCATCACC GTCTCCCGGA GTCGA 55 



ffiyiJS^- : 10 

mm com $ : 37 
mmcom : mm 
«a©a : 

h # d y - : litt 
CACTGCAGGC AGGCCTTACA 



J5£ DN A 
ACGTGGACAC TGAGAGC 



: 11 

BS^JCDfi $ : 22 
h * n y - : jg M 

GCAGAAACCT GTAAATCAGC AG 22 
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SB?U#^ : 12 
B2?IJCDS * : 22 

mm<Dm ■■ mm 

: — *m 

h * D V - : BUR 

12 ?y 

GCATTTATGC GGAAAGATGT GC 

ffiTUS^ : 13 
E?!I $ : 29 

: — 

h rfi a is - : jgSStK 
R?ll©«ffl : flfaO&B* -£-/£DNA 

CGGGATCCGT GAAATAACGT TTGGGTCTT 

ie?lj#^- : 14 
I2?|J ©ft £ : 22 

mm (Dm ■. mm 

GCGGAAAAGA TGAATTTACA AC 

B£?lJ$^- : 15 
K?IJ ©ft £ : 27 
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mm (Dm : &wt 

h # a >> - : mm it 
mmomm : flb©#Bfc £-/&dna 

GTGGGATCCT CTGGACCAGT GGGACAC 

EyiJS-g- : 16 
Bi^ljCDfi * : 10 

bb cd sy ■. r i / m 

h # □ - : iS an* 

@S ?!l © fffi 381 : ^7°^ K 
SB M 

Gly Pro Glu lie Leu Asp Val Pro Ser Thr 
I 5 10 

m&m^ : 17 
Se^lJ©*: $ : 10 

hsHoy - : it £ ft 

mm 

Gly Pro Glu He Leu Glu Val Pro Ser Thr 
1 5 10 

rnmrn^- : 18 
ie?u©s $ : 6 
mm <Dm ■. t i y m 
v # d ? - : jg m *k 
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Gly Arg Gly Asp Ser Pro 

1 5 

KfllS^- : 19 
B£?«<Dft * : 4675 

mmnm mm 
is 

ATG GGG CCA GAA CGG ACA GGG GCC GCG CCG CTG CCG CTG CTG CTG GTG 48 

Met Gly Pro Glu Arg Thr Gly Ala Ala Pro Leu Pro Leu Leu Leu Val 

-25 -20 -15 

TTA GCG CTC AGT CAA GGC ATT TTA AAT TGT TGT TTG GCC TAC AAT GTT 96 

Leu Ala Leu Ser Gin Gly He Leu Asn Cys Cys Leu Ala Tyr Asn Val 

-10 -5 1 

GGT CTC CCA GAA GCA AAA ATA TTT TCC GGT CCT TCA AGT GAA CAG TTT 114 

Gly Leu Pro Glu Ala Lys lie Phe Ser Gly Pro Ser Ser Glu Gin Phe 

5 10 15 

GGG TAT GCA GTG CAG CAG TTT ATA AAT CCA AAA GGC AAC TGG TTA CTG 192 

Gly Tyr Ala Val Gin Gin Phe He Asn Pro Lys Gly Asn Trp Leu Leu 
20 25 30 35 

GTT GGT TCA CCC TGG AGT GGC TTT CCT GAG AAC CGA ATG GGA GAT GTG 240 

Val Gly Ser Pro Trp Ser Gly Phe Pro Glu Asn Arg Met Gly Asp Val 

40 45 50 

TAT AAA TGT CCT GTT GAC CTA TCC ACT GCC ACA TGT GAA AAA CTA AAT 288 

Tyr Lys Cys Pro Val Asp Leu Ser Thr Ala Thr Cys Glu Lys Leu Asn 

55 60 65 

TTG CAA ACT TCA ACA AGC ATT CCA AAT GTT ACT GAG ATG AAA ACC AAC 336 

Leu Gin Thr Ser Thr Ser He Pro Asn Val Thr Glu Met Lys Thr Asn 
70 75 80 
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ATG AGC CTC 

Met Ser Leu 
85 

CTC ACA TCT 

Leu Thr Cys 
100 

ACA ACG GGT 

Thr Thr Gly 

AGC TTC TCA 
Ser Phe Ser 

GTT GTG TGT 
Val Val Cys 
150 

A AT TTT TTG 
Asn Phe Leu 
165 

ACA CAG GTG 
Thr Gin Val 
180 

AAC TTG AAC 
Asn Leu Asn 

CAG ACA TCC 
Gin Thr Ser 

CAA TAT GCA 
Gin Tyr Ala 
230 




GGC TTG ATC CTC ACC 
Gly Leu lie Leu Thr 
90 

GGT CCT CTG TGG GCA 
Gly Pro Leu Trp Ala 
105 

GTG TGT TCT GAC ATC 
Val Cys Ser Asp I le 
120 

CCT GCA ACT CAG CCC 
Pro Ala Thr Gin Pro 
135 

GAT GAA TCA A AT AGT 
Asp Glu Ser Asn Ser 
155 

GAA AAA TTT GTA CAA 
Glu Lys Phe Val Gin 
170 

GGG TTA ATT CAG TAT 
Gly Leu lie Gin Tyr 
185 

ACA TAT AAA ACC AAA 
Thr Tyr Lys Thr Lys 
200 

CAA TAT GGT GGG GAC 
Gin Tyr Gly Gly Asp 
215 

AGA AAA TAT GCC TAT 
Arg Lys Tyr Ala Tyr 
235 



AGG AAC ATG GGA ACT 
Arg Asn Met Gly Thr 
95 

CAG CAA TGT GGG A AT 
Gin Gin Cys Gly Asn 
110 

AGT CCT GAT TTT CAG 
Ser Pro Asp Phe Gin 
125 

TGC CCT TCC CTC ATA 
Cys Pro Se r Leu lie 
140 

ATT TAT CCT TGG GAT 
lie Tyr Pro Trp Asp 
160 

GGC CTT GAT ATA GGC 
Gly Leu Asp lie Gly 
175 

GCC A AT A AT CCA AGA 
Ala Asn Asn Pro Arg 
190 

GAA GAA ATG ATT GTA 
Glu Glu Met He Val 
205 

CTC ACA AAC ACA TTC 
Leu Thr Asn Thr Phe 
220 

TCA GCA GCT TCT GGT 
Ser Ala Ala Ser Gly 
240 
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GGA GGT TTT 384 
Gly Gly Phe 

CAG TAT TAC 432 
Gin Tyr Tyr 
115 

CTC TCA GCC 480 
Leu Ser Ala 
130 

GAT GTT GTG 528 

Asp Val Val 

145 

GCA GTA A AG 576 
Ala Val Lys 

CCC ACA AAG 624 
Pro Thr Lys 

GTT GTG TTT 672 
Val Val Phe 
195 

GCA ACA TCC 720 
Ala Thr Ser 
210 

GGA GCA ATT 768 

Gly Ala He 

225 

GGG CGA CGA 816 
Gly Arg Arg 
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AGT GCT ACG AAA GTA ATG GTA GTT GTA ACT GAC GGT GAA TCA CAT GAT 
Ser Ala Thr Lys Val Met Val Val Val Thr Asp Gly Glu Ser His Asp 

245 250 255 

GGT TCA ATG TTG AAA GCT GTG ATT GAT CAA TGC AAC CAT GAC A AT ATA 
Gly Ser Met Leu Lys Ala Val He Asp Gin Cys Asn His Asp Asn lie 
260 265 270 275 

CTG AGG TTT GGC ATA GCA GTT CTT GGG TAC TTA AAC AG A AAC GCC CTT 
Leu Arg Phe Gly lie Ala Val Leu Gly Tyr Leu Asn Arg Asn Ala Leu 

280 285 290 

GAT ACT AAA AAT TTA ATA AAA GAA ATA AAA GCG ATC GCT AGT ATT CCA 1 
Asp Thr Lys Asn Leu lie Lys Glu lie Lys Ala lie Ala Ser He Pro 

295 300 305 

ACA GAA AGA TAC TTT TTC AAT GTG TCT GAT GAA GCA GCT CTA CTA GAA 1< 
Thr Glu Arg Tyr Phe Phe Asn Val Ser Asp Glu Ala Ala Leu Leu Glu 

310 315 320 

AAG GCT GGG ACA TTA GGA GAA CAA ATT TTC AGC ATT GAA GGT ACT GTT 1 
Lys Ala Gly Thr Leu Gly Glu Gin lie Phe Ser lie Glu Gly Thr Val 

325 330 335 

CAA GGA GGA GAC AAC TTT CAG ATG GAA ATG TCA CAA GTG GGA TTC AGT 1 
Gin Gly Gly Asp Asn Phe Gin Met Glu Met Ser Gin Val Gly Phe Ser 
340 345 350 355 

GCA GAT TAC TCT TCT CAA AAT GAT ATT CTG ATG CTG GGT GCA GTG GGA 1 
Ala Asp Tyr Ser Ser Gin Asn Asp lie Leu Met Leu Gly Ala Val Gly 

360 365 370 

GCT TTT GGC TGG AGT GGG ACC ATT GTC CAG AAG ACA TCT CAT GGC CAT 1 
Ala Phe Gly Trp Ser Gly Thr He Val Gin Lys Thr Ser His Gly His 

375 380 385 

TTG ATC TTT CCT AAA CAA GCC TTT GAC CAA ATT CTG CAG GAC AGA AAT 1 
Leu He Phe Pro Lys Gin Ala Phe Asp Gin lie Leu Gin Asp Arg Asn 

390 395 400 
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CAC AGT TCA 

His Ser Ser 
405 

AGC ACT CAC 

Ser Thr His 
420 

ATA GTG CTA 

He Val Leu 

GCT CAC CGA 
Ala His Arg 

TCA GTT GAT 
Ser Val Asp 
470 

GCA CCA ATG 
Ala Pro Met 
485 

CTG TTT ACT 
Leu Phe Thr 
500 

GGC CCC GAG 
Gly Pro Glu 

CTT TCA GAC 
Leu Ser Asp 

CCA CTA GAA 
Pro Leu Glu 
550 




TAT TTA GGT TAC TCT 
Tyr Leu Gly Tyr Ser 
410 

TTT GTT GCT GGT GCT 
Phe Val Ala Gly Ala 
425 

TAT AGT GTG A AT GAG 
Tyr Ser Val Asn Glu 
440 

GGT GAC CAG ATT GGC 
Gly Asp Gin He GJy 
455 

GTG GAT AAA GAC ACC 
Val Asp Lys Asp Thr 
475 

TAC ATG AGT GAC CTA 
Tyr Met Ser Asp Leu 
490 

ATC AAA A AG GGC ATT 
He Lys Lys Gly He 
505 

GGC ATT GAA AAC ACT 
Gly He Glu Asn Thr 
520 

ATC AAC ATG GAT GGC 
lie Asn Met Asp Gly 
535 

AAT CAG AAT TCT GGA 
Asn Gin Asn Ser Gly 
555 



GTG GCT GCA ATT TCT 
Val Ala Ala He Ser 
415 

CCT CGG GCA AAT TAT 
Pro Arg Ala Asn Tyr 
430 

AAT GGC AAT ATC ACG 
Asn Gly Asn He Thr 
445 

TCC TAT TTT GGT AGT 
Ser Tyr Phe Gly Ser 
460 

ATT ACA GAC GTG CTC 
I le Thr Asp Val Leu 
480 

A AG AAA GAG GAA GGA 
Lys Lys Glu Glu Gly 
495 

TTC GGT CAG CAC CAA 
Leu Gly Gin His Gin 
510 

CGA TTT GGT TCA GCA 
Arg Phe Gly Ser Ala 
525 

TTT AAT GAT GTG ATT 
Phe Asn Asp Val He 
540 

GCT GTA TAC ATT TAC 
Ala Val Tyr lie Tyr 
560 
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ACT GGA GAA 1344 
Thr Gly Glu 

ACC GGC CAG 1392 
Thr Gly Gin 
435 

GTT ATT CAG 1440 
Val He Gin 
450 

GTG CTG TGT 1488 

Val Leu Cys 

465 

TTG GTA GGT 1536 
Leu Val Gly 

AGA GTC TAC 1584 
Arg Val Tyr 

TTT CTT GAA 1632 
Phe Leu Glu 
515 

ATT GCA GCT 1680 
He Ala Ala 
530 

GTT GGT TCA 1728 

Val Gly Ser 

545 

AAT GGT CAT 1776 
Asn Gly His 
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CAG GGC ACT ATC CGC ACA AAG TAT TCC CAG AAA ATC TTG GGA TCC GAT 1824 

Gin Gly Thr He Arg Thr Lys Tyr Ser Gin Lys He Leu Gly Ser Asp 

565 570 575 

GGA GCC TTT AGG AGC CAT CTC CAG TAC TTT GGG AGG TCC TTG GAT GGC 1872 

Gly Ala Phe Arg Ser His Leu Gin Tyr Phe Gly Arg Ser Leu Asp Gly 
580 585 590 595 

TAT GGA GAT TTA AAT GGG GAT TCC ATC ACC GAT GTG TCT ATT GGT GCC 1920 

Tyr Gly Asp Leu Asn Gly Asp Ser He Thr Asp Val Ser He Gly Ala 

600 605 610 

TTT GGA CAA GTG GTT CAA CTC TGG TCA CAA AGT ATT GCT GAT GTA GCT 1968 

Phe Gly Gin Val Val Gin Leu Trp Ser Gin Ser He Ala Asp Val Ala 

615 620 625 

ATA GAA GCT TCA TTC ACA CCA GAA AAA ATC ACT TTG GTC AAC AAG AAT 2016 

He Glu Ala Ser Phe Thr Pro Glu Lys He Thr Leu Val Asn Lys Asn 

630 635 640 

GCT CAG ATA ATT CTC AAA CTC TGC TTC AGT GCA AAG TTC AGA CCT ACT 2064 

Ala Gin He He Leu Lys Leu Cys Phe Ser Ala Lys Phe Arg Pro Thr 

645 650 655 

AAG CAA AAC AAT CAA GTG GCC ATT GTA TAT AAC ATC ACA CTT GAT GCA 2112 

Lys Gin Asn Asn Gin Val Ala lie Val Tyr Asn He Thr Leu Asp Ala 
660 665 670 675 

GAT GGA TTT TCA TCC AGA GTA ACC TCC AGG GGG TTA TTT AAA GAA AAC 2160 

Asp Gly Phe Ser Ser Arg Val Thr Ser Arg Gly Leu Phe Lys Glu Asn 

680 685 690 

AAT GAA AGG TGC CTG CAG AAG AAT ATG GTA GTA AAT CAA GCA CAG AGT 2208 

Asn Glu Arg Cys Leu Gin Lys Asn Met Val Val Asn Gin Ala Gin Ser 

695 700 705 

TGC CCC GAG CAC ATC ATT TAT ATA CAG GAG CCC TCT GAT GTT GTC AAC 2256 

Cys Pro Glu His lie He Tyr lie Gin Glu Pro Ser Asp Val Val Asn 
710 715 720 
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TCT TTG GAT TTG CGT GTG 
Ser Leu Asp Leu Arg Val 
725 

CCT GCC CTT GAA GCC TAT 
Pro Ala Leu Glu Ala Tyr 
740 745 
TTC CAC AAA GAC TGT GGT 
Phe His Lys Asp Cys Gly 
760 

CTA GAT GTC CGA CAA ATA 
Leu Asp VaL Arg Gin I 1 e 
775 

AGO AAC CAA AAC AAA AGG 
Ser Asn Gin Asn Lys Arg 
790 

AGG GAA AGT GCA TAC AAC 
Arg Glu Ser Ala Tyr Asn 
805 

TTG TTT TTT GCA TCA TTC 
Leu Phe Phe Ala Ser Phe 
820 825 
TGC CAG GTG GCT GCA TCT 
Cys Gin Val Ala Ala Ser 
840 

CCT GCT TTA AAG AGA GAA 
Pro Ala Leu Lys Arg Glu 
855 

TTC AAT CTT CAA AAC CTT 
Phe Asn Leu Gin Asn Leu 
870 



GAC ATC AGT CTG GAA AAC 
Asp He Ser Leu Glu Asn 
730 735 
TCT GAG ACT GCC AAG GTC 
Ser Glu Thr Ala Lys Val 
750 

GAG GAT GGA CTT TGC ATT 
Glu Asp Gly Leu Cys He 
765 

CCA GCT GCT CAA GAA CAA 
Pro Ala Ala Gin Glu Gin 
780 

TTA ACA TTT TCA GTA ACA 
Leu Thr Phe Ser Val Thr 
795 

ACT GGA ATT GTT GTT GAT 
Thr Gly lie Val Val Asp 
810 815 
TCC CTA CCG GTT GAT GGG 
Ser Leu Pro Val Asp Gly 
830 

CAG AAG TCT GTT GCC TGC 
Gin Lys Ser Val Ala Cys 
845 

CAA CAG GTG ACT TTT ACT 
Gin Gin Val Thr Phe Thr 
860 

CAG AAT CAG GCG TCT CTC 
Gin Asn Gin Ala Ser Leu 
875 



CCT GGC ACT AGC 2304 
Pro Gly Thr Ser 

TTC AGT ATT CCT 2352 
Phe Ser He Pro 
755 

TCT GAT CTA GTC 2400 
Ser Asp Leu Val 
770 

CCC TTT ATT GTC 2448 
Pro Phe He Val 
785 

CTG AAA AAT AAA 2496 

Leu Lys Asn Lys 

800 

TTT TCA GAA AAC 2544 
Phe Ser Glu Asn 

ACA GAA GTA ACA 2 59 2 
Thr Glu Val Thr 
835 

GAT GTA GGC TAC 2640 
Asp Val Gly Tyr 
850 

ATT AAC TTT GAC 2688 
lie Asn Phe Asp 
865 

AGT TTC CAA GCC 2736 

Ser Phe Gin Ala 

880 
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TTA ACT GAA AGC CAA GAA GAA AAC A AG GCT GAT AAT TTG GTC A AC CTC 2784 

Leu Ser Glu Ser Gin Glu Glu Asn Lys Ala Asp Asn Leu Val Asn Leu 

885 890 895 

AAA ATT CCT CTC CTG TAT GAT GCT GAA ATT CAC TTA ACA AGA TCT ACC 2832 

Lys lie Pro Leu Leu Tyr Asp Ala Glu lie His Leu Thr Arg Ser Thr 

900 905 910 915 

AAC ATA AAT TTT TAT GAA ATC TCT TCG GAT GGG AAT GTT CCT TCA ATC 2880 

Asn lie Asn Phe Tyr Glu lie Ser Ser Asp Gly Asn Val Pro Ser lie 

920 925 930 

GTG CAC ACT TTT GAA GAT GTT GGT CCA AAA TTC ATC TTC TCC CTG A AG 2928 

Val His Ser Phe Glu Asp Val Gly Pro Lys Phe lie Phe Ser Leu Lys 

935 940 945 

GTA ACA ACA GGA ACT GTT CCA GTA AGC ATG GCA ACT GTA ATC ATC CAC 2976 

Val Thr Thr Gly Ser Val Pro Val Ser Met Ala Thr Val lie He His 

950 955 960 

ATC CCT CAG TAT ACC AAA GAA AAG AAC CCA CTG ATG TAC CTA ACT GGG 3024 

lie Pro Gin Tyr Thr Lys Glu Lys Asn Pro Leu Met Tyr Leu Thr Gly 

965 970 975 

GTG CAA ACA GAC AAG GCT GGT GAC ATC AGT TGT AAT GCA GAT ATC AAT 3072 

Val Gin Thr Asp Lys Ala Gly Asp lie Ser Cys Asn Ala Asp lie Asn 

980 985 990 995 

CCA CTG AAA ATA GGA CAA ACA TCT TCT TCT GTA TCT TTC AAA AGT GAA 3120 

Pro Leu Lys He Gly Gin Thr Ser Ser Ser Val Ser Phe Lys Ser Glu 

1000 1005 1010 

AAT TTC AGG CAC ACC AAA GAA TTG AAC TGC AGA ACT GCT TCC TGT AGT 3168 

Asn Phe Arg His Thr Lys Glu Leu Asn Cys Arg Thr Ala Ser Cys Ser 

1015 1020 1025 

AAT GTT ACC TGC TGG TTG AAA GAC GTT CAC ATG AAA GGA GAA TAC TTT 3216 

Asn Val Thr Cys Trp Leu Lys Asp Val His Met Lys Gly Glu Tyr Phe 
1030 1035 1040 
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GTT AAT GTG ACT ACC AGA ATT TGG AAC GGG ACT TTC GCA TCA TCA A CO 3264 
Val Asn Val Thr Thr Arg lie Trp Asn Gly Thr Phe Ala Ser Ser Thr 

1045 1050 1055 

TTC CAG ACA GTA CAG CTA ACG GCA GCT GCA GAA ATC AAC ACC TAT AAC 3312 
Phe Gin Thr Val Gin Leu Thr Ala Ala Ala Glu He Asn Thr Tyr Asn 
1060 1065 1070 1075 

CCT GAG ATA TAT GTG ATT GAA GAT AAC ACT GTT ACG ATT CCC CTG ATG 3360 
Pro Glu lie Tyr Val He Glu Asp Asn Thr Val Thr lie Pro Leu Met 

1080 1085 1090 

ATA ATG AAA CCT GAT GAG AAA GCC GAA GTA CCA ACA GAT CCC GAG 3405 
He Met Lys Pro Asp Glu Lys Ala Glu Val Pro Thr Asp Pro Glu 

1095 1100 1105 

CTGCTGGAAG CAGGCTCAGC GCTCCTGCCT GGACGCATCC CGGCTATGCA GCCCCAGTCC 3465 
AGGGCAGCA A GGCAGGCCCC GTCTGCCTCT TCACCCGGAG CCTCTGCCCG CCCCACTCAT 3525 
GCTCAGGGAG AGGGTCTTCT GGCTTTTTCC CAGGCTCTGG GCAGGCACAG GCTAGGTGCC 3585 
CCTAACCCAC GCCCTGCACA CAAAGGGGCA GGTGCTGGGC TCAGACCTGC CAAG AGCCAT 3645 
ATCCGGGAGG ACCCTGCCCC TGACCTAAGC CCACCCCAAA GGCCA A ACTC TCCACTCCCT 3705 
CAGCTCGGAC ACCTTCTCTC CTCCCAGATT CC ACTA ACTC CCAATCTTCT CTCTGCA 3762 
GAG CCC AAA TCT TGT G AC AAA ACT CAC ACA TGC CCA CCG TGC CCA 3807 
Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro 

1110 1115 1120 

GGTAAGCCAG CCCAGGCCTC GCCCTCCAGC TCAAGGCGGG ACAGGTGCCC TAGAGTAGCC 3867 
TGCATCCAGG GACAGGCCCC AGCCGGGTGC TGACACGTCC ACCTCCATCT CTTCCTCA 3925 
GCA CCT GAA CTC CTG GGG GGA CCG TCA GTC TTC CTC TTC CCC CCA AAA 3973 
Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys 

1125 1130 1135 

CCC AAG GAC ACC CTC ATG ATC TCC CGG ACC CCT GAG GTC ACA TGC GTG 4021 
Pro Lys Asp Thr Leu Met lie Ser Arg Thr Pro Glu Val Thr Cys Val 
1140 1145 1150 
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GTG GTG GAC GTG AGC CAC GAA GAC CCT GAG GTC AAG TTC AAC TGG TAC 4069 
Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr 

1155 1160 1165 

GTG GAC GGC GTG GAG GTG CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG 4117 
Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu 
1170 1175 1180 1185 

CAG TAC AAC AGC ACG TAC CGG GTG GTC AGC GTC CTC ACC GTC CTG CAC 4165 
Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His 

1190 1195 1200 

CAG GAC TGG CTG AAT GGC AAG GAG TAC AAG TGC AAG GTC TCC AAC AAA 4213 
Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys 

1205 1210 1215 

GCC CTC CCA GCC CCC ATC GAG AAA ACC ATC TCC AAA GCC AAA 4255 
Ala Leu Pro Ala Pro He Glu Lys Thr He Ser Lys Ala Lys 

1220 1225 1230 

GGTGGG ACCC GTGGGGTGCG AGGGCCACAT GGACAG AGGC CGGCTCGGCC CACCCTCTGC 4315 
CCTGAGAGTG ACCGCTGTAC CAACCTCTGT CCTACA GGG CAG CCC CGA GAA CCA 4369 

Gly Gin Pro Arg Glu Pro 
1235 

CAG GTG TAC ACC CTG CCC CCA TCC CGG GAT GAG CTG ACC AAG AAC CAG 4417 
Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin 

1240 1245 1250 

GTC AGC CTG ACC TGC CTG GTC AAA GGC TTC TAT CCC AGC GAC ATC GCC 446 5 
Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala 

1255 1260 1265 

GTG GAG TGG GAG AGC AAT GGG CAG CCG GAG AAC AAC TAC AAG ACC ACG 4513 
Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr 
1270 1275 1280 1285 
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CCT CCC GTG CTG GAT TCC GAC GGC TCC TTC TTC CTC TAC AGC AAG CTC 4561 

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu 

1290 1295 1300 

ACC GTG GAC AAG AGC AGG TGG CAG CAG GGG AAC GTC TTC TCA TGC TCC 4609 

Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser 

1305 1310 1315 

GTG ATG CAT GAG GCT CTG CAC AAC CAC TAC ACG CAG AAG AGC CTC TCC 4657 

Val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser 

1320 1325 1330 

CTG TCT CCG GGT AAA TGA 4675 

Leu Ser Pro Gly Lys 
1335 

mmm^ : 20 

Ifi^iJOS $ : 27 

w,ma>m : mm 

l©|: — 

GCTCGAGCAA ACCCAGCGCA ACTACGG 27 



mmm^ : 21 
mm<D-& £ : 21 
mm (Dm mm 

«©« : — 

r- # a i? - : ffl fig J* 

m^icomm ■ iitKDmm -&/£dna 

HBHI 

ATAGTGCCCT GATGACCATT G 21 
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SB?U#^ : 22 
K#l©g £ : 22 

le^uosy : mm 
u v= - : a gift 

GATGGCTTTA ATGATGTGAT TG 22 

0fl *'U ifr % : 23 
HC m O M $ : 21 

mm (Dm ■. mm 
mom. : — 

h # d ^ - : S II 

TGTTGGTACT TCGGCTTTCT C 21 

K?U#^ : 24 

IB ^IJ © $ : 8 
SJlJCi : 7 ; / I 

k;d^- : mvt 

Cys lie Pro Glu Leu lie Val Cys 
1 5 

Bfi?iJ§^ : 25 
IE m © & £ : 8 
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ie m © m ■■ t i / i 
h D •? - : mm 

Cys Met Arg Tyr Thr Ser Ala Cys 
1 5 

Ifi?lJ#-^ : 26 

IB ft £ : 8 

IB £'J © S! : T I / Wt 

h 4? □ : J - : H 4* 

IB?'J 

Cys Glu Trp Met Lys Arg Phe Cys 
1 5 

IB^IS^ : 27 
Se^iJ(D .fi $ : 8 

m n<Dw> ■. t i / m 

h # o i? - : 91 # 
IB?U 

Cys Tyr Thr Thr Arg Leu Lys Cys 
1 5 

mnm-^ ■. 28 

SB n (D ft $ : 8 
IB?IJ : 7 ; / I 

HE7fl©«3H : ^-ff- K 
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Cys Leu Arg Tyr Ser Val Pro Cys 
1 5 

SWif : 29 

mno^m £ : 8 

E M © S! : T i y BE 
h * d - : S| tfc 
ETOCDJISI : K 
E?U 

Cys lie Val Asn Arg Leu Gly Cys 
1 5. 

EJ*&^ : 30 
E n CD fi * : 8 

h # o - : an* 
EJ0©Hi3S : ^7°?- K 

Cys Gly Leu Gin Ala Leu 1'ro Cys 
1 5 

E?lJ#-^ : 31 
E m <D S * : 8 
E?!l©S : T i S 
h # d : aft 

E?0®&& : K 
E5U 

Cys Lys Leu Lys Gly Thr Met Cys 
1 5 
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